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Atomic research at CONVAIR is sprouting wings 


Convair’s engineers and nuclear physicists are making Convair has a unique advantage in turning the atom 


bold strides toward the flight of atomic-powered aircraft. 

At Fort Worth, with the largest staff of its kind in the 
industry, Convair is operating the first U.S. Air Force 
atomic reactor and laboratory. And at San Diego, Convair 


into motive power for aircraft by interchange of data 
with Electric Boat Division of General Dynamics Corpo 
ration, and builder of the U.S.S. Nautilus, first atomic- 
powered submarine. 


engineers are working toward the adaptation of nuclear Atomic research at Convair is sprouting wings... wings 


energy for the development of other weapons systems. for the nation’s defense and welfare. 
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ENGINEERING TO THE Mo | ER... NUCLEAR POWER 
CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 





His Throttle Feeds 

100 Questions-per-Minute 
to the Holley 
Turbine Control 


Providing automatic solution to fuel metering 


problems is the job of the Holley turbine contr 
for many of today’s jet engines. Hundreds of math 
problems-per-minute result from minor ¢ 
iltitude, temperature and humidity, plu 
demand for different speeds. 

Holley’s research and engineering division played 
an important role in the development « turbine 
control. Manufacturing it, too, called for many special 


skills and techniques. 


The Holley manufacturing division produces turbine 
controls for all types of jet engines Special mi 

ing skills are required for such close tolerances 
micro-inch finishes on valves and bearing surfaces 
Holley’s highly-trained research, engineering and manu- 


facturing staff can support your program of producing 


better products for the aviation industry. 


LEADER IN THE DESIGN, DEVELOP. 


MANUFACTURE OF 


MENT, AND 


FUEL METERING DEVICES. 


VAN DYKE, MICHIGAN 
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call for the assistance of 
our electrical laboratory 
and research engineers 


in the meantime 
write for our new file folder catalog 
which lists units, with and without 
brakes and noise filters, that are 
ready for immediate production! 


ELECTRO-AIRE 


Incorporated 
6909 Farmdale Avenue 
No. Hollywood, Calif. 


A Subsidiary of Hydro 
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The 


Silent 


Horn 


GOOoD, 


sx THE TEAM 


tT will never make a sound — but it soon will 
be delivering clearer words and pictures by 

the million across the land. 
As a result, you will enjoy better radio, long 
distance telephone and TV reception than ever 
before. 
Developed by Bell Telephone Laboratories and 
Western Electric — and built by Goodyear 
Aircraft Corporation —the new horn-type 
antenna atop this structure will make it possi- 
ble to “superimpose” sound and image signals 
on microwave radio frequencies and relay them 
across the land via air instead of wires. 


Twenty feet high, with a difficult double- 
contour parabolic reflector fabricated of alu- 


TO TEAM WITH 


minum — it is completely weatherproof, built 
to endure weather conditions from desert to 
arctic for 20 years without maintenance, to 
survive 150-miles-per-hour hurricane winds 
without interruption of service. 


It is an example of aircraft metalworking and 
fabricating techniques, special laminated plas- 
tics and structural design abilities developed 
by Goodyear Aircraft. 

Today these and other skills — born of success 
in aeronautics — are serving many customers 
both within and outside the aircraft industry. 
For information on how they might help you, 
write: 

Goodyear Aircraft Corporation, Akron 15, Ohio 


EAR AIRCRAFT 


in AERONAUTICS xX 





DESIGN AND DEVELOPMENT ENGINEERS! 
HERE’S A SURE CURE FOR YOUR 


Deep Drawn 
Instrument Case 
Problems! 


SPINNING, STAMPING, ar DEEP 





DRAWING, HYDROFORMING, ANNEALING, 
SPOT WELDING, ASSEMBLING, TOOL MAKING 


Kaupp can supply your instrument cases to exact 
specification quickly and economically. Special 
shapes and odd sizes are a specialty at Kaupp and, 
in most cases, can be turned out on reasonably short 
notice. Kaupp has the experience and the metal 
working facilities for precision forming of intricate 
shapes to close tolerances. Gauges .002 to % stock 
in stainless steel, Inconel, aluminum, cold rolled 
steel, brass and other alloys. Check with Kaupp on 
your metal parts needs, now! 


c.8B. KAUPP @ sons 


NEWARK WAY © MAPLEWOOD + NEW JERSEY 








PRODUCTION AND DEVELOPMENT METAL FORMING FOR ELECTRONICS, 
NUCLEONICS, AVIATION, MARINE AND GENERAL INDUSTRY 





Gyroscope Servo Propelient 
; Actuator Vaive 


Automatic Controls Division 


CLARY MULTIPLIER CORPORATION 
San Gabriel, California 


Creator of automatic controls, electronic equipment, aircraft components, business machines 





?_._. CALL ON 


NEW DEPARTURE 


Ppa! 


2K QUALITY 


Batteries of automatic torque 
testers check all bearings 
where very low starting 
torque characteristics are 
specified. The vast amount 
of research and development 
behind these machines is 
another guarantee to you of 
unfailing quality from New 
Departure. 


High volume and ultra-pre- 

cision go hand in hand at 

New Departure. In the grind- 

ing area of the instrument 

bearing plant, with its filtered 

air = controlled goed 

the finest, most modern 

machines assure close toler- * DELIVERY 

ances with quantity pro- 

duction. A large staff of skilled work- 
ers move with precision in 
air-conditioned surroundings 
to meet the heavy demand 
for instrument bearings. 
Here, painstaking assembly 
and inspection operations 
are keyed to high delivery 
schedules. 


~, \ 
\ \ 
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PLUS ENGINEERING SERVICE NE ws //De PARTURE 


New Departure field offices are strategically ’ BALL BEARINGS 
located across the country. You will find a staff > 44 

of experienced sales engineers in your area. Call 
for help on any a of ball bearing selection 
or application. You'll get real service . .. PDQ! 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL, CONN. NOTHING ROLLS EEKE A BALL 








cargo: 





one engineer 


and slide rule 








Mr. M. is on his way to solve a difficult production 
problem at a plant 700 miles from his home office. 
His company plane will get him there fast, com- 
fortably and free of restricting schedules. 

He’ll set down at one of over 600 Esso Dealer 
Airports, where he can let the Esso Aviation 
Dealer take over. By showing his Esso Aviation 
Credit Card and identifying himself, Mr. M. can 


AERO COMMANDER 


charge high quality Esso Aviation fuels and lubri- 
cants, tire and battery service, landing fees, over- 
night storage, and minor emergency repairs. 

Mr. M., like thousands of other business flyers, 
has learned to rely more and more on famous Esso 
Aviation Products — used by the world’s largest 
airlines and backed by over 45 years of flight test- 
ing and research. 


AVIATION PRODUCTS 





TITANIUM Speeds the Fury’s flight... 


North American’s FJ-4, latest of the Fury series of Navy 
jets, flies with vital parts made of titanium—from nose 
to tail. For this fastest of the Furies has a heritage of 
titanium. 

It was because of titanium’s high strength-weight ratio 
. .. its corrosion resistance in sea air . . . its freedom from 
stress-corrosion cracking that titanium was specified for 
the FJ-2 and the FJ-3. It was the production experience 
and the performance of REM-CRU titanium alloy parts 
under the rugged conditions of supersonic flight that led 





to the further use of REM-CRU C-110M and C-130AM 
for primary fuselage frames and stiffeners, webs, angles 
and wing spar fitting on the FJ-4. 

REM-CRU, pioneer in titanium alloys for aircraft 
applications, has expanded production facilities for 
sheet, strip, plate, bar, wire and tubing. This means your 
selection of size, shape and alloy grade can be delivered 
on schedule for your requirements. And REM-CRU 
engineers are always ready to assist with the application 
and fabrication of titanium. 


To keep abreast of the latest developments on this 
vital metal, write to Dept. AW3 for the Rem-Cru 
Review—a free periodical presenting the latest 
technical data on titanium alloys. 


TEUTAWN FU) IM soarew-cru TIvanium, inc., MIDLAND, PENNSYLVANIA 
0 





What's your need in 


> MABNESIOD 


4 
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No matter how complicated your magnesium castings are... 
no matter what their size or shape . . . chances are that you 
can get better quality and faster service by dealing with us. 
You save time and money with Bendix Foundries. We have 
a quarter century of specialized experience in the production 
of high-precision castings . . . of all magnesium and alumi- 
num alloys. 

You get what you want with Bendix Foundries. We utilize 
the most advanced service, methods and equipment . 
including resident government inspectors, X-ray analysis 
and a completely conveyorized production line. 

If ability to produce quality castings in a wide range of sizes, 
shapes and varieties . . . and in production or made-to-order 
lots . . . interests you, write us for full details. 


BENDIX FOUNDRIES 
ECLIPSE-PIONEER DIVISION Genel TETERBORO, N. J. 


avrarvom Coapenarven 
West Coast Office: 117 £. Providencie Ave., Burbank, Calif. 
Gxport Sales: Bendix international Division, 205 &. 42nd &t., New York 17, N. ¥. 
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Check-Chart Shows Versatility 
of Bendix Foundries 
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FREE ...‘‘Book of Facts’’! 


Please send me your ‘Book of Facts’’ on magnesium 


and aluminum castings. 


Nome 








Title 


Compony — 





Street 





City 





State 








Model R-430 
ROTORette 


THE ACTUATOR THAT KNOWS WHEN TO STOP 





Once the original limits are set, this compact Model R-430 performance curve at 26 volts D.C. 


| EFF %) HP fF sphabiegprnsciaijeinsinnpidis 





rotary actuator actually “senses” the additional | | ig ee ae | 
load imposed by running against the adjustable | 06 tt “Somtleoned 
stops, and halts automatically. This load-sensing | tees 
feature, plus the positive stops, eliminates over- 
travel completely. These features have attracted 
the attention of such leaders as Grumman, Me- 
Donnell, Lockheed, North American, Republic, 
Fairchild, A. V. Roe, and Piasecki—all of them 
now large-scale ROTORette users. 


























LINEATOR® © ROTORAC® + TRIM TROL® e@ ROTORETTE® + ANGLGEAR ROTOLOK 
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COMPLETE INFORMATION 
ACCESSORIES CORPORATION on the Airborne line of electro-mechanical 
HILLSIDE 5, NEW JERSEY ww 
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for today’s needs 


and tomorrow's 


STORY WORTH 
REPEATING 


During the past year, our advertising has 
emphasized and re-emphasized one significant 
fact. For over thirty years, Bendix Products 
Division of Bendix Aviation Corporation has 
employed the largest group of trained special- 
ists in the fields of fuel metering, landing gear, 
wheel and brake equipment to be found any- 
where in the aviation industry. 


It is indeed a story well worth repeating for 
obviously out of this vast reservoir of special- 
ized experience can come better designed prod- 
ucts, lower cost and on-schedule production. 


It is in fact the principal reason why leading 
air frame builders and engine manufacturers 
turn to Bendix Products for the best solution to 
their fuel metering, landing gear, shock absorb- 
ing strut, wheel and brake problems. 








| Bendix 
eo WALEED 
LANDING GEAR: Shock absorbing ENGINE FUEL SYSTEMS: Fuel metering controls D V/. AY (4) 4) 


struts, wheels, brakes, hydraulic for jets and ram jets, injection and float 
steering, Cerametallic brake lining. type carburetors, direct fuel injection systems. 
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instrumentation by... 


PARSONSS 


RESEARCH TELEMETERING 








TRACKING 
DEVELOPMENT 


DATA PROCESSING 
MANUFACTURE GUIDANCE 

COMMUNICATION 
INSTALLATION 

NAVIGATION 


OPERATION METEOROLOGICAL 


THE RALPH M. PARSONS COMPANY Hig, 
ELECTRONICS DIVISION , 


617 South Olive Street, Los Angeles 14, California 














b lity in extreme temperature ap- 


tions of their dimpled tube, air- 

Alt heat exchangers, the AiResearch 
Division of the Garrett Corporation is 
now using TRENTWELD stainless steel 
tubing. 

AiResearch engineers developed a 
technique for stepping up the cooling 
efficiency of their heat transfer units 
26% .. . they dimple the tubes used in 
the construction of their heat exchang- 
ers. The dimples interrupt the smooth 
flow of air through the tubes and per- 
mit more rapid exchange of hot and 
cold molecules. But in service use 
these tubes are subjected to high tem- 
peratures where ordinary materials 
won’t stand up. 

That’s why TRENTWELD tubing is 


used. For TRENTWELD is made in a 
tube mill by tube specialists. It is 
formed from accurately rolled sheet 
and strip and fusion welded by an 
exclusive process that insures com- 
plete uniformity throughout. TRENT- 
WELD is produced in a wide range of 
grades, gauges and finishes and in 
practically any size from 4%” up. 

Trent Tube Company engineers 
have successfully solved many other 
application problems for stainless and 
high alloy tubing. Their services and 
broad background of experience are 
available to help you solve yours. If 
you use any form of tubing, why not 
call in one of our representatives. And 
remember, you can’t buy better tubing 
than TRENTWELD. 


TRENT WELD 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
15 





Phillips 66 


PRESENTS 


Even in the early days of aviation, far-seeing airmen were 
already visualizing the possibilities of mid-air refueling for 
long-range, non-stop flights. The first serious experiment was 
made by the U. S. Army in June, 1923, when two fliers in an 
Army DH-4BM, refueling in mid-air over San Diego, Califor- 
nia, stayed aloft four days. 

In January, 1929, mid-air refueling kept the U. S. Army 
Fokker tri-motor monoplane Question Mark in the air for 
150 hours, 40 minutes—a new world’s record. 


In February, 1949, mid-air refueling enabled the U. S. Air 
Force four-engine bomber Lucky Lady II to make the first 
non-stop flight around the world , . . 23,452 miles in 94 hours, 
one minute. 

Today, to a U. S. Air Force whose mission is global, mid-air 
refueling has become vital routine. It enables fighter planes 
carrying only a limited fuel load to cross the ocean non-stop. 
Mid-air refueling also enables the giant bombers of the U. S. 
Strategic Air Command to carry out missions of 10,000 miles 
and more, without ever touching wheels to runway. Entire 
squadrons of huge jet bombers now fly from America to Europe 
and return non-stop, thanks to the flying tankers. 


\ \WOy, 


ars, Phillips Petroleum Coy 
h and development activities 

ith aviation, a4 | | 
— ve come The new U. S. Air Force Boeing KC-135 jet tanker (below), 
ies ha soon to go into service, will refuel jet bombers flying at a 
speed of more than 600 miles per hour. 


For many ye 
any’s researc 
es been deeply concerned 
we eae a aamanint that have 
importan 
many Ot proded high octane gasoline on 
ited in producing high ©" yom 
pang en scale. Phillips sonnet 
pos tities of 115/145 grade aviation § ree 
Aer military and commercial -_ y4 tesa 
vanufacturing improved fuel for 
ye t i jets. 
designs in turbo-props and je | : 
. j it was 
An important milestone in osnees wee 
established by Phillips wy yiate, tw0 a 
j-isopro yl and . comet 
phi Tae fuel components of 
value to modern high-speed per 


me? Listes 
» that Phillips 66 Aviatio 
erators know that — 
P A Sa are always efficient and dependa 
ro $4 ) 


SION 
ATION pIVISI x 
) ? NY 
PHILLIPS PETROLEUM pest 
BARTLESVILLE, OKLAHO 





FOR HIGHER 
TEMPERATURES 


FOR HIGHER 
Coes 


The New Series 66 Fixed Displacement 


> ITRATOPOWER 


Design for tomorrow’s aircraft...that’s the 
keynote of the new series of STRATO- 
POWER Hydraulic Pumps. The 66 Series 
Fixed Displacement Pumps deliver fluid 
power continuously from sea level to ex- 
treme altitudes, permit increased drive 
speeds and raise the temperature limits of 
operation—and they raise performance 
standards of today’s planes to new highs 
in reliability and efficiency. 


STRATOPOWER 66 Series Pumps pack 
more power than ever into extremely 
small dimensions. They feature a piston 
actuation mechanism which is positive in 
action, unaffected by fluid temperatures 


Write for full information on the 66 Series 


HYDRAULIC PUMPS 


or inlet pressures...a mechanism which 
transmits power by means of fewer mov- 
ing parts and with exceptionally high 
efficiency at all speeds. These Pumps are 
designed to meet or surpass the require- 
ments of specification MIL-P-7858. The 
new 66 Series Pumps have exceedingly 
high fluid-horsepower/weight ratios. Their 
low weight will be of prime interest to 
aircraft designers. 


The significant facts about the new Series 
66 are important information for every 
aircraft hydraulic engineer. A STRATO- 
POWER engineer will gladly give you 
the facts. 


CO ee Ree ee eee eee eeeee eee eer eee 


+ WATERTOWN DIVISION 
+ The New York Air Brake Co. 


FOR HIGHER 


720 Starbuck Ave., Watertown, N. Y. 


' I would like full information on the NEW 66 Series 
1 STRATOPOWER Fixed Displacement Hydraulic 
Pumps 


STRATOPOWER Pumps and other new 
STRATOPOWER developments. 


Name Title 


WATERTOWN DIVISION pore 


THE NEW YORK AIR BRAKE ~ene (KN); 


STARBUCK AVENUE * WATERTOWN: WN. Y. 
INTERNATIONAL SALES OFFICES, 90 WEST ST., NEW YORK 6, N. Y. 








Address 








! City 








SERVES INDUSTRY 


THROUGH coordinated 


The producing companies of General Precision Equipment 
Corporation are engaged in the development, production and 
sale of advanced technological products. These products all 
have a broad common base: 1) they represent precision equip- 
ment in some form; 2) they derive from similar fields of tech- 
nical competence; 3) they save labor, increase productivity, 
or achieve results which cannot be attained with even limited 
use of on-the-spot manpower. 

A general view of the technical capacities of the GPE 
Producing Companies is given in the chart. But the chart 
cannot show the very close interrelation of these capacities 
nor the highly flexible application of facilities, techniques 
and capabilities which exists among these companies. This 
is achieved through GPE’s basic operating policy—Coordi- 
nated Precision Technology. 


GPE Coordinated Precision Technology operates in all 
areas—in research, development and manufacture. The record 
of the GPE Producing Companies in solving advanced tech- 
nological problems and meeting the demand for high speed, 
precision, reliability, light weight and compactness at com- 
petitive prices is the result of this coordination, the constant 
application of the newest and most highly. advanced tech- 
niques, and unremitting insistence on highest quality. 

Perhaps the most conspicuous advantage of GPE Coordi- 
nated Precision Technology is that the concept and develop- 
ment of equipment and systems, and of solutions to the 
underlying technical problems, are not restricted by being 
confined to the specialized techniques of a particular field. 
In short, GPE Coordinated Precision Technology permits 
each company to seek the optimum solution for the customer 
by the application of all relevant techniques within the total 
capacities of the entire group. Address inquiries to: 


GENERAL PRECISION EQUIPMENT CORPORATION 


92 GOLD STREET, NEW YORK 38, NEW YORK 


PRODUCING COMPANIES 


PRECISION MECHANICS 
and CERAMICS 


ELECTRICAL ¢ 
QUIPM 
and COMPONENTS 


ELECTRONICS 


HYDRA 
and LIQUIDS HANDLiNe 


PROFESSIONAL and INDY 
TELEVISION cQUIPMERE 


INSTRUMENTATION 


SERVOS and CONTROLS 


AUTOMATIC COMPUTERS 
and COMPONENTS 


ULTRASONICS 


RADAR and MICROWAVE 


MOTION PICTURE 
and SOUND EQUIPMENT 


OPTICAL DEVICES _ 


b THE 
INCORPORATED—PLEASANTVILLE, N.Y. COMPANY-CLEVELAND UITTLE FALLS, NW. d 





One of o series telling 
how the producing companies of 
General Precision Equipment Corporation 
cre contributing to Americo’s progress. 


precision technology 
































C) Manufacturing 
C}C) Manufacturing and preduct development 
OOO Manufacturing, product development and research 
OOD Pilot manufacturing, product development and research 
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THE STRONG ELECTRIC ASKANIA REGULATOR ba etd ——ae 
CORP ORATION-TOLEDO COMPANY - CHICAGO et = 











IT TAKES TIMI 
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NREARFOTT COMPANY, Little 











WHEREVER You FIND AIRPOWER, 


you’Lt FIND LINK! 


Learning to tame a Banshee takes time and training! 


But, Link’s F2H-2 and F2H-3 Jet Flight Simulators help U.S. Navy pilots train 
exactly similar to actual flight in these combat-proven McDonnell jet fight 


By means of intricate electronic instruments, Link re-creates all of 
the Banshee’s flight characteristics. U.S. Navy pilots learr 
jet fighter tactics and aerial combat at sub-sonic speeds. They pract 
carrier landings and take-offs, learning to know their p! 
that even their first actual flight will seem almost routine 


Once again, Link keeps pace with progress, helping our armed forces to defend 


LINK AVIATION, INC 


BINGHAMTON-—NEW YORK os 990, 8-47, 540 


4 


% 


, 
Ae 


Developed under basic Link patents, the 
F2H-2 and F2H-3 Jet Flight Simulators are 
used in stationary and mobile units to help 
U.S. Navy pilots train for jet flight. 


LINK INVITES APPLICATIONS FROM 


QUALIFIED ENGINEERS ANO DRAFTSMEN. 


Manufacturers of world-famous Link trainers and simulators (such 
, F2H-2, F2H-3) * simulated aircraft instruments 


specialized computers * servo mechanisms * computer components 


gear boxes ¢ friction over-drive clutches © precision potentiometers 


ratio voltmeters * phose angle meters * and other electronic devices 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 














Your problem in Electronic Systems Design 


A major problem in electronic controls systems de- 
sign is how to get information into and out of 
machines, because machines, like people, do not 
always speak the same language. Thus devices must 
be created solely to convey information between 
machines. A good example of this is the Librascope- 
designed analog-digital converter which translates 
mechanical motion into electronic codes. Other 
Librascope devices provide similar avenues of in- 


Librascope also manufactures mechanical 
and optical control devices and computers. 
Send for booklet describing our company. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


formation, making it possible to communicate with 
machines, processes, and understand heretofore un- 
intelligible phenomena. Librascope components are 
packaged in sub-assemblies which are then com- 
bined into control and data-handling systems for 
commercial and military projects. These devices can 
also be assembled into a myriad of different con- 
figurations, many of which may be applicable to 
your particular problems. Write today for details. 


Engineers in search of interesting assignments, security, 
‘Ss g g } 
advancement—contact Mac McKeague, Personnel Director, 


IBRASCOPE 


LIBRASCOPE, INC. > 8O8B WESTERN AVENUE * GLENDALE + CALIFORNIA 











jpm——= Cutler-Hammer 


Hermetically 


sealed Relays 


Setting new standards 
for dependability in 
electrical control 


for aircraft 


C-H Class B Relay 
operates in am- 
bient temperatures 
up to 120° C. Avail- 
able with auxiliary 
contacts. 


C-H Class A Relay 
operates ia aom- 
bient temperatures 
up to 71° C. No 
Auxiliary Contacts. 


Both Class A and Class B Relays meet the 
requirements of “Report of Advisory Staff 
for Aircraft Electrical Systems—April, 
1951". Operate at 80,000 feet. Class A 
withstands vibrations 10 to 500 cps, 10 g. 
Class B to much higher than 500 cps. 
Light weight design. Continvous duty coil. 


The new Cutler-Hammer Hermetically Sealed Aircraft 
Relays are the culmination of years of intensive 
development and research by Cutler-Hammer engineers 

in close cooperation with leading aircraft builders. They 
meet the present and future need for environment-free devices 
for use in higher ambient temperatures with the ability 

to better withstand shock and vibration. They offer longer 
trouble-free life and contribute directly to increased safety. 


Only permanent non-aging materials are used in these 
new relays. All metal parts (except those carrying current 
or those in the magnetic structure) are stainless steel. 
The stainless steel case is covered both outside and inside with 
a specially developed blue glass fused thereto at 
extremely high temperatures. This glass was developed 

to have the same coefficient of expansion as the metal 

to which it is bonded, is chip-proof under even 

rough handling, and has great dielectric strength with 
maximum recovery should a flashover occur. Special 
high-strength terminals are used, glass-bonded to case. 
Cases are filled with a special inert gas 

and are 100% inspection-tested by the mass 

spectrometer method for a positive hermetic seal. 


These new relays have been standardized to be generally 
interchangeable with presently-used unsealed relays. 
This Cutler-Hammer line is also being extended 
continuously as to types and capacities available. 

Be sure you have the latest data and are listed to receive 
promptly all new information as it is released. 

Write or wire today. CUTLER-HAMMER, Inc., 

1471 St. Paul Avenue, Milwaukee 1, Wisconsin. 


1. Low Terminals cut Length and Weight of Lead Wires 
—Interchangeable with Class O Relays. 2. Coil gives 
Moximum Heat Transfer. 3. Low Center of Grovity. 
4. Completely Environment-Proof —Non-Corrosive and 
Fungus-Proof. 5. N.O. & N.C. Auxiliary Contacts Avoil- 
able. 6. Wide Terminal Spacing. Socket Wrench 
Clearance. 7. High Dielectric and Recovery of Glass. 
8. No. 6 Studs allow Same Lead Wiring as Unsecled 
Class O Relays. 9. Single Pole Relay Mounting Permits 
Easy Replacement of Unsealed Class 0 Relay with New 
Design. 10. Operable with Hole in Case. Does Not 
Rely on Artificial Atmosphere. 


What you should know 
about Cutler-Hammer 


Cutler-Hammer has long held the respect of 
the aircraft industry because this company 
has been part of the aircraft industry for 35 
years. It has never been an opportunist 
supplier. It has pioneered the designs others 
have followed. It has sought to serve, not 
merely sell. It has been in the forefront of 
all cooperative activity in standardization 
and long-range planning. It has supplied 
complete /ines of equipment, not merely the 
items of widest use and most profitable man- 
ufacture. Today, as for the decades past, 
Cutler-Hammerengineersare workingclosely 
with the aircraft industry’s leaders . . . think- 
ing ahead, planning, designing and building 
for the future. Here is the record: 
1920 Cutler-Hammer designed and manu- 
factured the first line of switches ever created 
specifically for use in aircraft. 
1938 Cutler-Hammer designed and manu- 
factured the first d-c power relay ever created 
specifically for use in aircraft. 
1943 Cutler-Hammer designed and manu- 
factured the first a-c power relay ever created 
specifically for use in aircraft. 
1949 Cutler-Hammer started development 
of the first environment-free power relays 
for use in aircraft. 
1953 Cutler-Hammer submitted samples 
and certified test reports on the first hermet- 
— sealed power relay to WADC and 
Bu. Aer. Cutler-Hammer configuration 
adopted as industry standard by ASG, 


CUT LER: HAMME! 








from ;|) design to delivery....... 


you can rely on Weber for dependable air- 
craft equipment. This has been proven by the 
many products in service today for the Armed 
Forces and commercial airlines. Require- 
ments for all types of fixed and ejection seat- 
ing are being fulfilled in new aircraft. Call on 
Weber Engineers for help on your aircraft 
equipment problem. You can depend upon 
their solution. 




















f. * BURBANK, CALIFC 






















MICRO SWITCH Precision Switches 


A PRINCIPLE OF GOOD DESIGN 


See MICRO SWITCH exhibit 
Radio Engineering Show 
March 21-24 

Kingsbridge Armory 

New York, N. Y. 


Here’ s the 


Aircraft Designers 
have learned 
fo count on 


® Reliability of performance is a “‘must’’ when Air- 

craft designers select components for critical day-in, 

day-out operation. 
In the subminiature switch MICRO SWITCH pro- 

vides this all-important reliability combined with 

extremely small size and light weight that meet the Subminiature switch 

requirements of the most compact designs. assemblies to meet every 
Actuators and assemblies available with these sub- switching need 

miniature switches are the result of the long experi- 

ence of MICRO SWITCH field engirieering with prob- 

lems of the aircraft industry. rl Ask for 
Frequently there comes a time in your develop- ' Catalog 75 

ment work when time and money are saved when you 

talk to a switch man. Then is the time to call MICRO 

SWITCH. There is a branch office near you. Look in 

the Yellow Pages of your phone book. 


p—, Acomplete line of Wes -action meet: for aircraft 


af 
) -————- 20 0 & 2 &) ¢ 3 AE 
| MICRO SWITCH provides a complete line of 
| extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 


switches. Available in a wide variety of sizes, 


shapes, weights, actuators andelectricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


f elect | control 
acteristics. | dees all newton electrical controls, FREEPORT, ILLINOIS 


in Conoda, Leaside, Toronto !7, Ontario « 














Franklin 0-425-13 turbosupercharged 
engine, with engine driven fan, in- 
tegral cooling air system and dry sump 
lubrication system, for approximate 
vertical installation in helicopters. 
Adaptable for horizontal installation 
by minor changes in oil system. 


A new compound-type 
piston engine 


of unmatched efficiency 
in the small engine field 


This new Franklin 0-425-13 turbosupercharged engine, as quali- 
fied for the U.S. Army Transportation Corps, produces a take-off 
power rating of 300 BHP from sea level to 10,000 ft. altitude 
and a normal rating of 285 BHP from sea level to 12,300 ft. In 
calibration tests, performance in excess of 400 BHP has been 
obtained at sea level standard conditions. 

Specific weight of the engine-turbo combination for helicopter 
or submerged installation is only 1.55 Ib/hp, and for fixed wing 


aircraft only 1.43 lb/hp. Fuel consumption is notably low — 


.55 Ib/BHP/Hr S.L.T.O. 


The combination of superior altitude performance, low specific 

weight and fuel economy offered by this power package results 
in increased payload and greater range whether installed 
in a helicopter or in a conventional fixed-wing aircraft. 
We will be happy to discuss specific applications with 
interested airframe manufacturers. 


Turbosupercharger de- 
signed and developed by 
Aircooled Motors for the 
Franklin 0-425-13 engine. 
Will supply 40” of mercury 
absolute pressure at carbu- 
retor inlet up to 16,000 ft. 
altitude. Adaptable for en- 
gines up to 400 HP and 
with modifications to en- 
gines of 200 HP. Weight 
only 36 Ibs. 


Franklin 0-425-13 complete power plant (engine, turbo 
and regulator) installed in Army H-18 helicopter shows 
compactness and adaptability to existing airframes. 


Smith, Kirkpatrick & Co., Inc., 46 Trinity Place, New York 6, N.Y. © Export Distributors of “Aircooled” Products ® Cable Address ‘'Kirksmith” 








INSTRUMENT CORPORATION 
OF AMERICA 


One-piece construction’ 


TTT allelimelaaticclamelale 
super-dependability to the 
most rigid specifications 


RADAR 
T TABLES 


Al APPLICATIONS 


ameter, Cylindrical or Flat 


® CROSS-SECTIONS: Ring Thickness .005” 
to .060" or More 


@ FINISH: 4 Micro-Inches or Better 


@ BREAKDOWN: 1000 V or More Hi-Pot 
Inter-Circuit 


®@ RING HARDNESS: 70 to 95 Brinell 


®@ SURFACE PROTECTION: Palladium and Rhodium, 
or Gold Prevent Tarnish, Minimize Wear & Noise 
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DROP-PS| 


AN 3102A—10SL—4P 
RECEPTACLE 
EQUIVALENT) 
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2 PORTS PER 
AND 100$0—4 


FLUID FLOW GPM 

TABLE 

Valcor Valve Max. Operating Flow NEW VALCOR SOLENOID VALVES 
Part No. Type Pressure Characteristic 
V-3800 Normally Open 200 psi See Curve D al rent 
V-3900 Normally Closed 100 ie See Curve D en ; of = ee — acon d 
V-6800 Normally Open 300 psig See Curve C are low in weight (1/ lb.); low in 
V-8400 Normally Closed 200 psig See Curve C pressure drop (see chart); low 
V-8500 Normally Open 300 psig See Curve B in power consumption (1/, amp. at 
V-5000 Normally Closed 300 psig See Curve B 24 V.D.C.); . . . and low in cost. 
V-8300 Normally Open 500 psig See Curve A 


No other Solenoid Valve but 
a 0 See C A 
V-7000 Normally Closed 500 psig “bing VALCOR is so completely depended 


SPECIFICATIONS: upon in so many critical applications. 
e WEIGHT—\, lbs. 
e AMBIENT TEMPERATURE—minus 65° to Eastern Representative 
plus 180°F. East Coast Engineering Co, 
e MAX. LEAKAGE—\, cc/hr. fuel Roslyn Professional Bidg. 
10 cc/min. air Roslyn, N. Y. 


e CURRENT DRAIN—\4 amperes @ 24 V.D.C. Western Representative 


Designed in accordance with MIL-V-8610 Solenoid Valves DB nel a 


(ASG) and MIL-E-5009A Los Angeles 25, Calif. 


VALCOR ENGINEERING CORPORATION CARNEGIE AVE., KENILWORTH, NEW JERSEY 














. with the highest ratio of flow to 








’ actuating system is 
, IGHTEST? 


Pneumatics saves you weight to start with, using air itself 
as a medium! More pounds are saved by the smaller lines 
used in pneumatic systems — and no return lines are required! 


Even the heart of a pneumatic system is light — the new 

Kidde 4-D compressor, for instance, delivers 4 cfm of air 
compressed to 3000 psi at sea level — yet weighs only 11'; pounds! 
With pneumatics, you can build up a high-pressure, high-horsepower 
punch, using this low-horsepower, lightweight source. Just store 

the air-power until you need it — even using landing gear struts and 
other parts of the aircraft itself! 

Since viscosity of the air used in pneumatic systems remains 
essentially the same over a broad temperature range (—65° to +250 
you always get fast, dependable power delivery. 

Pneumatic systems are never sluggish! : . 
With pneumatics, leakage is no serious problem. The air supply is : % 
always available, and the compressor compensates for any minor *, PNEUMATICS : 
leaks which might occur. And since the air used in the system be a » Pg. oF 
cannot burn, there is no danger from fire! as ee Dili 


The words ‘Kidde’, ‘Lux’, and 
the Kidde seal are trademarks of 
Walter Kidde & Compony, inc 


as well as facilities for engineering complete pneumatic systems. 


We here at Kidde have a complete line of pneumatic system components, 
If you have a problem in pneumatics, please write us. & 








Walter Kidde & Company, Inc., 318 Main Street, Belleville 9,N.J. + Walter Kidde & Company of Canada, Ltd., Montreal —Toronto 
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How many places 


east of the 
decimal point? | 








@ We haven't yet found this on a drawing but... 
on a bombing or computing gunsight, an almost 
infinitesimal decimal error in the device itself, 
may well be multiplied to hundreds of yards, at 
the target area. 


We help forestall such errors and results by pro- 
ducing gear assemblies of the utmost precision 
... for computers, for accessory drive units, 
actuators, transmissions and controls. We also 
produce precision components such as bomb 
hoists, gun turrets, radar tracking and scanning 
assemblies. 


Bring us your development and production prob- 
lems, large or small. Our long, proven expe- 
rience can solve them. A letter or telephone 
call will put us at your service, 
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Y WEATHER-WISE 


a <— 
Unlike showers, rain falling 
from stratified cloud layers may 
be warmer than the air through 
which it falls. Be prepared for 
cold ait 


1S like ly 


poor visibilities in the 


near the ground, as fog 


DA fl y Wea 


a 
State 


To avoid turbulence along squall 


lines, plan your trip through the 
northern quarter of an active low. 
Although instrument conditions 


and ice in the winter may be en 


ee 


countered, the severest weather will te : % 


be avoided. 


ne Be es) to 


& 

These weather items 
prepared in 
consultation with 
the United States 
Weather Bureau 
a 


Rain drops from heavy cumulus 
clouds which fall from colder 
altitudes may cool cylinder heads 
enough to cause engine to mis- 
fire. Avoid heavier showers 
wherever possible. 


—_ 


ee 


Ad bopper 


7 


¥ 


- 


Even though stations report 
good weather —conditions in 
between are occasionally 
You 
maintain 
Check all available 


weather as 


poorer may be unable 


visual contact. 


=e 
informa- 
tion on en route 


well as your terminal weather. 


est Pair to Get You There 





stormy weather can add miles to your 


TEERING CLEAR of 
oe Weather-wise pilots safeguard iheaadliedh with an extra 
keep tanks filled with Mobilgas 
Aero 
products are the result of 89 years of research and experience 
Wright flight 


margin of safety... Aircraft... 


protect engine performance with Mobiloil These famous 


favorite with aviators since the Brother's first 


Why accept less for your plane? 


SOCONY-VACUUM OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP 
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Why Choose 
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FIRST 


in development 
in quality 

IN service 

in delivery 





Looming large in Aviation’s future is the work being done today by 
Menasco engineers in the use of titanium alloys and other special metals 
in landing gear. Experiments indicate savings in weight up to 40% over 
certain existing designs will be possible with titanium, another step for- 
ward in Menasco’s constant striving for a stronger, lighter, more efficient 
and compact landing gear. Pictured above, is the titanium alloy forging, 
developed jointly by the Navy’s Bureau of Aeronautics and Menasco, 
from which the outer cylinder of the Lockheed P2V-4 Nose Landing 
Gear will be fabricated. This forging is the largest yet in this high strength 
alloy. Design accomplishments like this help maintain Menasco leader- 
ship in the highly specialized field of landing gear manufacture, and is > 
the reason why leading airframe companies look to Menasco in meeting sd y 
tomorrow’s design problems today. Re | 


Specialists in Aircraft Landing Gear 






menasco manufacturing company 
805 SOUTH SAN FERNANDO BOULEVARD, BURBANK, CALIFORNIA 
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products of progress in the alr 





> e °e 
_recision 
ae Rings 


Both the ‘Pogo’ by Convair and “O"’ 
Rings by Precision are symbolic of aviation 
progress and leadership in America. 

The ‘‘Pogo"’ combines the advantages of 
the helicopter and conventional fighter to 
overcome problems of take-off and landing 
space. Precision ‘‘O"' Rings combine the ad- 
vantages of light weight, compact design 
and toughness to overcome problems of 
speed, temperature and synthetic lubricants 
in fuel and hydraulic systems. 

Compression-molded, rigidly inspected 
Precision ‘‘O"' Rings are the finest ever made! 





Put Precision in your new plans! 


Write for your personal copy 
of our Handbook on “O" Rings. 


»recision Rubber Products 
«2 CORPORATION = 


"0" Ring and Dyna-seal Specialist: 


R 





Dept. > a Oakridge Drive, Dayton  f 0. Canadian Plant at: Ste. Therese de Blainville, Quebec 
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EBiastern adds 
onstellation. 


to the Skies | 


e « e Once again Sinclair 
is chosen for dependable 
engine lubrication...this time, 
for the Super-C. 


The newest member of Eastern’s Great Silver Fleet has taken to the 

skies. The latest in Constellations, Eastern Air Lines’ suPER-C is designed to 
give Eastern passengers faster service with the same dependability proven 
over billions of passenger miles. 


As with every airline, Eastern stresses reliable performance — brought about by dependable 
products. Proof of the aviation industry's confidence in Sinclair may be found in 

the fact that 45% of the aircraft oils used by major scheduled airlines in the U. S. is 
supplied by Sinclair. Why not place your confidence in Sinclair Aircraft Oil? 


SINCLAIR AIRCRAFT OILS 


SINCLAIR REFINING COMPANY, AVIATION GALES, GOO FIFTH AVENUE, NEW YORK 20, N. Vs 








you can BOSS this plant... 


and Solve Your Precision Component Sub-Contracting 


Problems as These Leading Companies do: 


@ A. C. Spark Plug Division — Emerson Radio & Phonograph Corp. 
General Motors Corp. Farrand Optical Company, Inc. 

@ Chance Vought Aircraft, Inc. Hughes Aircraft Company 

@ Crosley Division, AVCO Mfg. Corp. The Glenn L. Martin Company 

@ Eastman Kodak Company McDonnell Aircraft Corp. 

@ The Emerson Electric Mfg. Co. Westinghouse Electric Corp. 


Not only this plant with its precision production equipment. . .not only 
the laboratories with their intricate testing facilities... but, above all, 
the abilities and the brains of the men of Greenleaf are at your service. 
To utilize our unusual development, engineering and manufacturing 
experience ... we solicit the kind of projects that make others hesitate. 


A telephone call or wire will put us in touch with you immediately. 


ENGINEERING . DEVELOPMENT . PRODUCTION 


Where quality control See us at the I.R.E. Show, Booth No. 40, 
works on the production Kingsbridge Palace, March 21-24. 
line... producing 

Gyros (rate and 

integrating), Pressure 

Transmitters, 


Synchro, Air Speed enleaf MANUFACTURING COMPANY 


Indicators, Actuators 7814 Maplewood Industrial Court ¢ Saint Lovis 17, Missouri 
and many other 

precision- built 

components. 





ND bee ee At 














First used in 1952 for windows of the Douglas 
DC-6, PLExiGLAs 55 was next specified for coc! 
canopies of the Boeing B-47, showr 
Today this improved grade of aviation’s stat 
transparent plastic is being used on mor 
more types of military and commercial 
Current production aircraft using Puiexicias 55 
include: 
Boeing B-47 
Cessna T-37 


Douglas DC-7, DC-6B, DC-6 
Lockheed F-104 

Convair F-102 Martin B-57B 

Douglas A4D North American F-100 
PLEXIGLAS 55 is characterized by notably 
improved craze-resistance and a higher maxi- 
mum useful service temperature. Combined with 


Prexictas is a trademark, Reg. U.S. Pat. Off., and in other principal countries 
of the Western Hemisphere. 

Canapian Distasavtor: Crystal Glass & Plastics, Lid., 130 Queen's Quay at 
Jarvis Streat, Toronte, Ontario, Canada. 





- traditional clarity, formability and weather- 


f PLEXIGLAS acrylic plastic, these 

vide significantly longer service 

arent enclosures on current pro- 

For the planes of the future, 

are working to raise the quality of trans- 


parent plastic to an even higher level. 


CHEMICALS FOR INDUSTRY 


ROHM & HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal foreign coustrie 








Most Flight Hours... 
Greater Reliability ! 


AEROPRODUCTS HAS MORE 


TURBOPROP EXPERIENCE 
THAN ANY OTHER 
U. S. MANUFACTURER 


AIR-DRIVEN GENERATOR TURBOPROP 


General Motors engineering 
leads the way 


AIR-DRIVEN HYDRAULIC PUMP ACTUATORS FOR AFTERBURNERS 


Building you today. : . Designing ye Wonviow 


eroproducts 


ALLESON DIVISION OF GENERAL MOTORS @ DAYTON, OHIO 





USAF Conveir YC-131C is Powered by Aeroproducts 
Propellers and Allison YT56 Turboprop Engines 


Clearly, the big trend in transport aviation today 
is toward powerful turboprop engines and pro- 
pellers. This combination enables both military 
and commercial aircraft to carry bigger payloads 
farther, faster, and more economically than ever. 


And most importantly, turboprop engines 
equipped with Aeroproducts turbopropellers 
combine high power with low weight—features 
important in aircraft design and in airline operation. 


Today, Aeroproducts turboprops are America’s 
most widely used because they have proved their 
quality and stamina on the Allison Turboliner, 
the USAF Convair YC-131C, and other military 
aircraft. They are backed by more flight hours 
than any other American-made turbopropellers. 


Whatever your design demands, you'll find Aero- 
products ready to meet your most detailed specifi- 
cations—not just for turbopropellers, but for all 
propellers requiring high horsepower absorption. 
Also available are actuators, air-driven generators 
and air-driven hydraulic pumps, with other 
aircraft components still under development. 
Call or write us for details. 





The recent unveiling of the United States Navy’s 
new 4-jet waterbased aircraft, the Martin XP6M Sea 
of the 


Wate 


Master, has focused attention upon one most 


important discussions in America today: The 


based Aircraft concept. 


In essence, you are looking at that discussion in thy 


piece of our world shown here. It is a glimpse of the 


countless free and indestructible water bases avail 


able throughout the eastern Pacific area. 

Did you know that... 

..- The SeaMaster has global range, operating from 
the seaways, lakes and navigable rivers of the world 
— water bases that are within a few miles of virtually 


any area on earth. 


Che Sea Master is Ship No. | of a new aircraft type. 
In speed it is in the over 600 m.p.h. class, and it spear- 
new arm of the naval arsenal — the 


heads a whol 


Seaplane Striking Force. 


The Sea Master is not a research airplane, but the 


prototype of an operational weapons system designed 
to remain on duty for extended periods anywhere in 
the world. For the Navy program includes facilities 
for off-shore maintenance, refueling and resupply 
which give it a mobility never before possible in 
military aircraft. 

lo American security the SeaMaster now offers bases 


unlimited! 


BALTIMORE +- MARYLAND 











Puzzle for Fuel Booster Pump Experts: 


* aay ~~ 





HY-Y. 
pump 


*vapor-liquid ratio 





Every fighter, every bomber, every transport is Hydro-Aire equippe ra | 











a) 


FIND 
THE VAPOR 
SEPARATOR 


PERFORMANCE CURVES OF HY-V/L PUMP, MODEL 6227 


AT SEA LEVEL 
POWER: 3 Phase 400 c. 200 V. AC. 
FUEL: MIL-F-5624A (JP-4), 61°F. 


The Aviation 
Subsidiary of 


The opposite page shows a cutaway of Hydro-Aire’s HY- 
V/L Fuel Booster Pump: Model 6227. 


Here are the advantages this pump offers: 
e It is lighter, less complex and more compact. 


e It is more efficient... uses less power... gives excellent 
overall climb performance. 


e It recovers immediately, even after a momentary power 
failure or inlet unporting. 


e It works equally well with different types of fuel...or 
even with contaminated fuel. 


© Most important: The HY-V/L has design predictability. 
That means it can be tailored to meet your exact require- 
ments. We can actually provide you with a simple set of 
charts that will enable you to determine weight, power 
requirement, size...all the important specifications for 
your particular application. 


All these advantages stem from the fact that the HY-V/L 
design completely eliminates the old vapor separator used 
in conventional fuel booster pumps. This is done by com- 
pressing the fuel vapors back into the liquid inside the 
pump. 

Yes, the most startling feature of Hydro-Aire’s HY-V/L 
Fuel Booster Pump is something that isn’t there! 


AT ALTITUDE 
POWER SOURCE: 200 Volts/400 CPS. 
FUEL: MIL-F-5624A (JP-4). 





NWL—a top aircraft accessory team 100% engaged in 
design, development, and precision 
production of aircraft equipment and accessories. 


QUALITY on 


ae 
? 


Fluid Servo Mechanisms — 
Designed to operate airframe 
controls in highspeed aircraft 
these servo actuators may be 
single or dual system types — 
mechanically, electrically, or 
multi-input actuated, 


NWL jprapecl Dame .. 


working constantly in the fields of fluid servo 
mechanisms and controls, hydraulic actuators, 
electro-mechanical components, and other related 
aircraft accessories—have built years of experience Electro- Servo Valves 
and “know-how” into the Lift line of products, [+ Direct and pressure 
NWL project teams are immediately available to oc 

assist you on your control program ... from 
design thru quantity production or any portion to 
fit your needs. 





Constant Performance 








Contact the NWL resident engineer in your area. 


Pumps — Let us 


OTHER LIFT LINE PRODUCTS prove the ad- 
vantages of NWL pump “know-how” 


* Screwjacks — Ball ond Acme Thread zane 4 Lore gam gear — vane 
K Synchronized and Hi-temperature 
Actuators 


= | > | lc 


Directional or Pressure Control 
* Precision Sub-Contract Manufacturing Electro-Mechanical Actuators, : 


Valves — Electrical or manual — 
ask for data on the full Lift line. direct or pilot operated. 
































NATIONAL WATER LIFT COMPANY =: 


2220 PALMER AVENUE, KALAMAZOO, MICHIGAN 





HERE’S A 
BETTER 





ACTUATION 
METHOD! 


Saginaw ball / bearing Screws can help you.solve 
weight, power and temperature problems 


WHAT IT IS AND HOW IT WORKS 


Let's start at the begin- 
ning, with the familiar 
principle that there's far 
less friction in rolling 
than in sliding. By ap- 
plying this principle, 


the Safety ball /bearing 
Screw radically increases 
the efficiency of rotary 

(and 
Instead of 


mating surtaces 


to-linear motion 
Viee versa) 
sliding 


glide on rolling stee! balls 


Like stripes on a barber 
*, the balls travel to- 

ut through 

* formed by 

concave threads in both 
ecrew and mating nut. 


At end of trip, one or 
more tubular guides lead 
balla ad back 
across ou 
starting . 

thror 


el ciweut 
ls recirculate. 


which ba 


TREMENDOUS ADVANTAGES IN AIRCRAFT ACTUATION 


Conventional Acme screw’s efficiency 
than 25%: Safety ball/bearing 
Screw’s ranges from 90 to 95%! Com- 
bined with electric, hydraulic or pneu- 
matic power source, it forms an actuator 
for aircraft (and similar that: 


is less 


uses 


SAVES WEIGHT of smaller 


motors and gear boxes; 
accumulators, piping, et« 


SAVES POWER Safety b/b 


only 1/3 as much torque for same lineal output 


permite use 


eliminates pumps, 


Serew requires 


as conventional Acme screw. 


SOLVES TEMPERATURE PROBLEMS 
operates successfully from 7TS°F to +900°F 
and without lubrication, if needed 


ANY SIZE FROM 1'/, INCHES TO 
39'/, FEET IN LENGTH 
Every Safety b/b Screw is individually 
engineered for its particular —— 
Our engineers are eager to 1elp solve 
your actuator problems now. 


MAIL COUPON TODAY FOR 
YOUR ENGINEERING DATA BOOK 


(or see our section in Sweet's 
Product Design File) 
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ASSURES POSITIVE POSITIONING — per- 
mits precision control within thousandths of an 
inch, plus perfect sy achronization. 


INCREASES DEPENDABILITY 
longer life and added security 
multiple circuits, plus greatly decreased dirt sen- 
sitivity of special “Gothic arch’ 


REDUCES PART AND INSTALLATION 
COSTS savings in weight, motor size, power 
and auxiliary equipment cut cost, too 


offers 


of exclusive 


aped races 


=; 
Saginaw Steering Gear Div. | 
General Motors Corp. | 
Dept. 2B, Saginaw, Michigan | 
Please send your Engineering Data Book to: | 
Name—Title 
Firm | 
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They come from thousands of miles 
for Reading’s unsurpassed service! 


New prop shopis CAA Approved for servicing of Hamilton 
Standard and Hartzell propellers. In foreground is Supervisor Ed 
Heine who puts 16 years’ prop experience into every job. 


Sales and Service of DME Equipment is newest function of 
complete radio and electronics center. RAS is one of the very few 
companies in the U.S. chosen to sell and service both Narco and 
Bendix distance measuring equipment. 


2 Ways to gas-up with Cities Service Gasolene. . . Jeep- 
truck for small aircraft, large tank-truck for bigger planes. “Cities 
Service Gasolene gives best performance,” says RAS. 


CITIES SERVICE 


SS Oo 


RAS | Reading Aviation Service 


Attracts Industrial, Executive, And Private 
Aircraft From All Over The Country For The 
Finest Servicing Available Today. 


It is no accident that aircraft come from thousands of 
miles to benefit from the thorough one-stop servicing 
of Reading Aviation Service at Municipal Airport, 
Reading, Pa. Nor is it any accident that RAS uses 
Cities Service Aviation Products. Says President A. 
M. Bertolet: “A great deal of credit for our excellent 
reputation can be attributed to use of only the finest 
materials ... materials such as Cities Service Avia- 
tion Products.” 


Most major inspections completed in a day. Here in the main 
hangar, a staff of 70 RAS specialists insure fastest, most dependable 
service. In foreground is twin-engine de Havilland for which RAS is 
sales agent. 





Filling Up with Koolmotor Aero Oj!,.. RAS uses only new 
Koolmotor because, says Pres. Bertolet: ‘‘We’ve found it reduces oil 
consumption, valve guide wear and gives better engine protection.” 


AVIATION PRODUCTS 


New York + Chicago « In the South: Arkansas Fuel Oil Corp. 





WITHOUT EQUAL 
IN THEIR CLASS 


SIMMONDS PRECISION PRODUCTS 


ELECTRONIC ¢ HYDRAULIC ¢ MECHANICAL - 


Famous as first in the development and manufacture of 
a growing list of advanced aircraft accessories, Simmonds offers 
the U. S. aviation industry a proven source for specialized 
electronic, hydraulic and mechanical components and systems. 


LIGHTWEIGHT PACITRON FUEL GAGE SYSTEMS 
Fuel measurement and fuel management systems, of 
both the “two unit” and “three unit” types are now 
available in the famous Pacitron systems. With its 
gages now flying on more than 90 advanced type air- 
craft and on 40 U. S. and foreign flag airlines, Sim- 
monds continues to be “first in electronic fuel gaging.” 
Write for booklet “Fuel Gage Systems for Transport 
Aircraft.” 


SIMMONDS SU FUEL INJECTION SYSTEMS: The 
only advanced type fuel injection system now in pro- 
duction for medium h.p. gasoline engines, the SU Sys- 
tem has been proven in Feld tests to give fuel econ- 
omies up to 35%. Eliminates icing conditions, and 
gives improved cold starts. Detailed information avail- 
able on request. 


PRECISION PUSH-PULL CONTROLS: Simmonds 
Push-Pull Controls are positive, precise and versatile. 
Capable of heavy loads and accurate operation under 
vibration, continuous cycling, temperature extremes, 


etc. Proven in millions of miles of reliable service on 
aircraft engines, pressurized doors, helicopter controls, 
etc. Write for design literature. 


COWLING AND ACCESS LATCHES: Heavy duty 
flush fitting aircraft latches for installation on cowlings 
and access panels. Two-piece toggle type construction, 
available to fit a wide range of structural curvatures. 
Portfolio of latch designs available on request. 


EXPLOSION SUPPRESSION SYSTEMS: Designed 
to provide protection against the most common single 
cause of the loss of combat aircraft — explosions result- 
ing from the ignition of fuel/air mixtures. Now flying 
on U. S. combat aircraft, this is another Simmonds 
first. Further information on request. 


HYDRAULIC FUSES: Quantity measuring fuses 
that act as automatic safety shut-offs for aircraft hy- 
draulic systems. Close whenever more than a prede- 
termined amount of liquid passes through the line. 
Detailed information available on request. 


Simmonds AEROCESSORIES, INC. 


General Offices: TARRYTOWN, N. Y. 


Branch Offices: GLENDALE, CALIF, DALLAS, TEXAS DAYTON, OH 
WICHITA, KANS. SEATTLE, WASH. 


Sole Canadian Licensee: SIMMONDS AEROCESSORIES 
OF CANADA LIMITED — MONTREAL 


OTHER SIMMONDS SERVICES 
For the full list of Simmonds products 
and information on engineering and 
manufacturing services, write to: 
SIMMONDS CONTRACT 
AND SERVICE DIVISION 
Tarrytown, New York 








At the 1.R.—E SHOW! 
BOOTHS #133, 135 TELEVISION AVE. 
Kingsbridge Armory, New York City 
March 21-24, 1955 







ELECTRO TEC 
BS re 
= ASSEMBLIES 








HIGH TEMP PLASTIC! 





GOLD RINGS! 


24 KT. SOLID GOLD RINGS — COURTESY LEAR, INC. 


— these two features were incorporated in 


ENTIRE RING THICKNESS ELEC- the assembly illustrated above, having 45 
TRODEPOSITED* UNIFORM rings, dia. .180”, ring width .020”, barrier 
HARDNESS, 90 to 100 BRINELL. width .010”. Overall length, less leads 1.763”. 


Electro Tec Corp., in its constant endeavor 
to keep pace with the most exacting 
requirements, has developed these new 
processes and products. They provide 
flawless performance under conditions far 
exceeding the capabilities of other types 
of construction. Where high temperature 

is involved, the superiority of these 
assemblies is so marked, that acceptance 
has been industry-wide. At the same time, 
an increasing number of users are 
specifying these assemblies for the 
ultimate in dependability under normal 
operating conditions. Inquiries will 
receive prompt attention; no obligation. 
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~~ 72 rings on integral support — no accumulated tolerances — 
—————} fulfills electrical, minimum weight and space requirements. 
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Dual purpose Combining 









assembly com- Miniature high 3 low friction torque 
bining “V” grooved signal cir- speed sampling slip rings (.060 dia.) with ref- 
cuits and wide power rings. switch — 24 channels. erence switch segments. 





NDS TEMPERATURE RANGE FROM —60° to +500°F. 





~ PRODUCTS OF PRECISION CRAFTS 1p 
. 8Y A NEW AND REVOLUTIONARY SS 
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S ELECTRO TEC 
CORP. ‘4 
- SOUTH HACKENSACK, NEW JERSEY 
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“steady nerves” 








In aircraft 
power generation LELAND leads all others 


Has vibration, shock, or mounting position been 
a problem in your inverter application? To meet 
the latest specifications, Leland’s creative 
engineers have invented a unique 3-dimensional 
spring mount that isolates the control from shock 
and vibration... allows steady inverter operation 
in all positions— even upside down. 

And in the field of A.C. generators and systems 
(where for 12 years Leland has specialized in 
high-speed equipment, from 12,000 to 24,000 
rpm), this same design skill and precision crafts- 
manship has been constantly at work. 

Leland engineers are attacking the problems 
of reducing alternator size and weight, improving 
performance characteristics, to provide you with 
alternators, too, that meet the latest environ- 
mental requirements. 

If you have an alternator need or problem, look 
to Leland. Take advantage of its 12 years of expe- 
rience in the specialized airborne field—its firm 
policy of surpassing “satisfaction,” making extra 
value the rule. Write THe LeLANp ELEcrtrIc 
Company, Division of American Machine & 
Foundry Company, Dayton 1, Ohio. 








Watson Ce la plant of Johns- Manville, 











where enlarged facilities are now available to 
manufacture Thermoflex Blankets and other 
J-M high temperature insulations for the 
aviation industry. 


Johns-Manville expands production 
to make Thermoflex Insulating blankets 





Precision-fabricated to your specifications, Thermo- 
flex Blankets serve as insulations for tail pipes, engine 
cones, turbine casings and other assemblies. These 
blankets combine maximum stability, light weight and 
low thermal conductivity. 








Backed by the World's largest insulation laboratory— 
located at the J-M Research Center, Manville, New 
Jersey. Both East and West Coast manufacturing facili- 
ties are co-ordinated with the design and technical 
services of this laboratory, to solve your thermal in- 
sulation engineering problems. 


48 


Enlarged facilities plus J-M insulation 
engineering service teamed to solve 
Aviation Industry's internal insulation problems 


Johns-Manville has expanded its 
manufacturing operations to meet 
the aviation industry’s increased de- 
mands for Thermoflex* Blankets. 
With its new production capacity 
at Watson, California—in addition 
to other manufacturing facilities at 
Manville and Roselle, New Jersey— 
Johns-Manville now has production 
facilities on both the West and East 
coasts. 


These custom-made blankets, de- 
veloped by Johns-Manville, have 
gained wide acceptance for insulat- 
ing, protecting and fireproofing air- 
craft against the intense heat of jet 
power. Moreover, to meet present 
and future needs, other J-M high 
temperature insulations are avail- 


able, and new and improved prod- 
ucts are constantly being developed. 


The aviation industry can also 
draw on the insulation design and 
engineering services offered by 
Johns-Manville. Through its tech- 
nical personnel, Johns-Manville can 
help solve your thermal! insulation 
problems... and specify insulating 
materials tailored to your most ex- 
acting needs. 


You can avail yourself of this com- 
plete insulation engineering service 
simply by calling the nearest J-M 
district office. Or write cient 
to Johns-Manville, Box « 

60, New York City 16, M4 
New York. _—erw 


*Thermoflex is a Johns-Manville registered trademark 


Johns-Manville 


PRODUCTS FOR THE 
AVIATION INDUSTRY 








Titanium 
\ Refractaloy 
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Greek Ascalloy 
Stainless Steel 
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Since titanium came out of the laboratory into produc- 
tion, airframe manufacturers have learned the amazing 
savings in weight that this metal can achieve—weight 
that may be translated into fuel for longer range or 


oe8 : NIUM B TIN 
greater lifting capacity for personnel or cargo. wearer — 


Engineering data on Titanium 

Today Harper offers manufacturers the skill, raespiye npesl ——— 
experience and facilities to fabricate all types of aircraft porn ras 94 ose = 
fastenings from titanium. If you are now using, or are aS ' ES SS ae 
considering using, titanium parts that require cold [f LEST OWISION “7 
heading, roll threading, hot forging or milling, you will oo Lchigh Armes Benes Cee Tiinels 
be interested in Harper’s years of experience and the Please send me information on: 
ability to solve any fastening problem. CD Bulletin on Titanium Fastenings. 

© High-temperature fastenings. 
Mail the coupon for information on fastenings of OC Corrosion-resistant fastenings. 


titanium or other high-temperature or corrosion- 
resistant metals. 


THE H. M. HARPER COMPANY 
Aero Division 
8280 Lehigh Avenue, Morton Grove, Illinois 


Company 
Address 


See ee rey 











gas turbine 
combustion systems 


gas turbine accessories 


heat exchangers 


inert gas generators 


deaerating oil tanks 


high pressure regulators 


DOING IN JETS ? 


If your projects involve increasing jet aircraft 
performance—to boost power without dry loss, to 
eliminate hot spots and thus achieve higher com- 
bustion rates, to develop new heat exchanger con- 
figurations—a call to Janitrol will give you a head 
start. Janitrol’s specialized research and experience 
in combustion phenomena go back 50 years, and have 
resulted in such important developments as the Post- 
Turbine burner, automatic inert gas generators for 
inerting fuel cells, and the waffle plate principle of 
heat exchanger construction which improves heat 
transfer efficiencies and saves weight by getting the 
most out of metals. 

It’s a good idea to call in your Janitrol representative 
early in the design stage. He’s always at your service. 


50 years experience in combustion engineering 


@& fjanitrol 


AIRCRAFT-AUTOMOTIVE DIVISION 


SURFACE COMBUSTION CORPORATION 
Columbus 16, Ohio 








District Engineering Offices: Rew York, 225 Broadway; Washington, 0. ¢., 4650 East-West Highway; Philadelphia, Penna., 401 No. Broad St.; 
Kansas City, Mo., 2201 Grand Ave.; Fort Worth, 2509 Berry St.; Hollywood, Calif., 7046 Hollywood Bivd.; Columbus, Ohio, 400 Dublin Ave. 
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go wrong with Adams-Rite. 
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DOW CORNING 
CORPORATION 


Silicone News 


FOR DESIGN ENGINEERS 








DESIGNERS USE SILICONE FLUIDS 
FOR MORE EFFICIENT SPRINGING 


Dow Corning silicone fluids have always 
been noted for their thermal stability and 
their remarkably flat viscosity-temperature 
slopes. They have, therefore, been widely 
used as damping media in such devices as 
dashpots, overload relays and torsional 
vibration dampers for crankshafts. 


More recently, designers have found that 
certain silicone fluids, Dow Corning 
F-4029 and some Dow Corning 200 Fluids, 
have high compressibility. 
these fluids, engineers have produced liquid 
springs and shock absorbers with the same 


also 


capacity as much larger and heavier metal | 


coil springs. Testing indicates these highly 
compact liquid springs retain a high order 
of efficiency even under 
at milli-second intervals. 


28 069-—-——--—_ . 


| Compressibility of Silicone 
and Orgonic Fluids 


minmtaar on 


Pressure, psi 


F-44029 FLUID 
roe cus 


200 fiUuIO 
©.a5 cus 


6 ‘ 
Percent Compression 


As shown in the graph, both Dow Corning 
F-4029 and the Dow Corning 200 Fluids 
are more compressible than the mineral 
oil commonly used in liquid springs. At 
20,000 psi, F-4029 has a compressibility of 
10.8% which is mid-way between that of 
Dow Corning 200 Fluids of the same and 
of lower viscosity grades. While it lacks 
the compressibility of the lower viscosity 
200 Fluids, Dow Corning F-4029 is less 
volatile and has a lower viscosity-tempera- 
ture coefficient. No. 29 





New 1955 Reference Guide to Dow Corning 
silicone products gives in 8 pages a brief but 
comprehensive summary of the properties and 
applications for the silicone products that are 
most widely used. Products are indexed by type 
of application. With increasing effort devoted to 
product improvement and cost reduction, such a 
reference guide to this remarkably stable group 
of engineering materials becomes increasingly 
important to design engineers. No. 30 
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Canada: Dow Corning Silicones 
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| fires and explosions 


constant recycling | 
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Buyers Specify Silicone Insulation | 
for Greater Safety in Transformers | 


Safety conscious plant planners are swing- | 


ing to silicone insulated, nitrogen-filled | 
transformers for greater protection against 
New evidence of this 
growing trend is the order for over three | 
hundred 30 KVA, 3 phase, dry-type units 
recently received by Moloney Electric Com- 
pany of St. Louis. Designed for lighting 
and small motor service, these transform 

silicone 


insulated with 


abnormally 


ers are completely 


materials to withstand high 
ambient or overload temperatures. No. 31 





Silicone Resin Makes Wire-wound 
Resistors More Moistureproof 


£ 


The Tru-Ohm Division of the Model 
Manufacturing Co., of 
wire- 


Engineering and 
has 
wound resistors by using a silicone-based 


that is much more resistant to 


Chicago, improved its line of 


cement 





than the silicate-type cements 
previously used. 


moisture 


They make this cement by blending Dow 
Corning 996 silicone varnish with appropri- 
ate inorganic fillers. The material builds 
up well on the resistance wire and seals the 
element into the casing. 
drying for 3 hours and then baking for 3 
hours at 450 F., 


Tru-Ohm produces the new resistors in 10, | 


15, 20 and 25 watt ratings for top-of- 
chassis mounting, and in 5, 7 and 10 watt 


ratings for axial leads. 


DETROIT * LOS ANGELES « 


It is set by air | 


No. 32 | 


New Silicone Varnish Improves 
Performance of Class B Machines 


Sylkyd* 1400, a new modified silicone 
dipping and impregnating varnish, makes 
possible the production of more durable, 
more reliable Class B electrical equipment. 
Highly resistant to heat, it also has excellent 
bond strength and outstanding resistance to 
moisture, oil and degreasing solvents. 


Accelerated life testing in our motor test 
laboratory indicates that the insulating life 
expectancy of Sylkyd 1400 at a hottest spot 
temperature of 130 C is 25 to 50 times 
that of Class B varnishes. As shown in the 
as al ae : 
graph, the dielectric life of this new varnish 


| approaches that of straight silicone (Class 
| H) varnishes. 
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Vempereture c 
Sylkyd 1400 appears to be particularly use- 
ful on railroad traction motors and other 
heavy duty equipment subject to heavy 
overloads and periodic cleaning. Costwise, 
it is less expensive than Class B varnishes 
when the extra life and reliability are taken 
into consideration. No. 33 
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NEW YORK * 
England: Midland Silicones Ltd., London; 


WASHINGTON, D. C. (Silver Spring, Md.) 


France: St. Gobain, Paris 
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TALLEST TEST STAND 
at OR Ae 1 SY - 1 Ae) 
WESTERN GEAR HOISTS 


One of the world’s tallest aircraft hoist test 
stands, this 120’ tower erected at the Lynwood 
plant of Western Gear Works provides exact 
duplication of the dynamic conditions 
experienced on a cable at full length and 

on hoist mechanisms when raising and lowering 
specified loads. It also enables Western Gear 
engineers to study the regenerative motor 
characteristics involved during lowering. 

Data thus obtained provides positive 
information on cable up to 120’ in length, 
motive power and hoist mechanism itself. 


It’s another example of Western Gear 
thoroughness which characterizes all its products. 


Western Gear has been designing and building 
hoists and other specialized aircraft equipment 
for transmitting motion or torque since the 
early days of mechanized flight. Why not take 
advantage of this experience and skill in solving 
your mechanical power transmission problems? 
No obligation! Address inquiries to 

Executive Offices, Western Gear Works, 

P.O. Box 182, Lynwood, California. 


MODEL £-1423 CABLE DRUM: Spooling 
capacity, 20° of 4%," cable. Maximum cable pull 6500 Ibs. Unlimited 
travel. Speed 8 RPM. Powered by hydraulic motor. 

Direction, reversible 


MODEL 1612E4 HOIST: Has 50’ of active cable 
drum capacity. 55° of 3/16” diameter cable. Operating load up to 
1600 Ibs. Capable of operating 30 FPM. Incorporates unique 
feature of paying cable off at a fixed point. Powered by a low 
pressure air motor with hand crank for emergency operation. 


MODEL 1G7ZEGG HOIST: Spools 150° of 3/16" 
cable; 800 Ibs. operating load. 50 FPM average cable speed. 
Maximum lift of 1200 Ibs. Ultimate static load 3,000 ibs. Cable 


1G72ZE66 1612E4 level wind device furnished. Unit powered by 28 V. DC motor. 


MODEL 161Z2ZES CAPSTAN: For use with rope. 
Has operating load of 1600 Ibs. ot rate of 30 feet per minute. 
Powered by low pressure air motor. 





PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.) 
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NEW HYATT JET ENGINE BEARINGS 
PROMISE ADDED AVIATION SAFETY 


-»-. have performed perfectly for 
hours after oil supply was interrupted 


Breaking “bearing barriers” is a habit with Hyatt, builder of more jet engine 
roller bearings than any other manufacturer—but Hyatt engineers have 


really outdone themselves with this sensational new development! 


These “Safety Reserve” oil-impregnated, sintered bronze cage roller bearings, 
applied to the compressor and turbine shafts of jet engines, have performed 
perfectly for hours after the oil supply was interrupted. Here at last is the 
answer to the oil-system-failure problem—an answer that will soon be bringing 
planes and pilots safely home despite loss of lube. Remember, when you're 


faced with a formidable “bearing barrier,” come to Hyatt for help! 


THE SECRET of this extraordinary 
new bearing is the ability of its 
porous sintered bronze cage to retain 
many hours’ reserve supply of oil. Each 
tiny interstice acts as a lifesaving 
“oil well” which prevents bearing 
failure even when all outside lubri- 
cation has been interrupted for hours 
at the tremendously high rpm's 

and temperatures developed 

by jet engines. 





PaYATT ROLLER 
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HYATT BEARIKGS DIVISION « GENERAL MOTORS CORPORATION « HARRISON, NEW JERSEY 





ided”’ Sinews in every B-52 


America’s long-range bomber, the B-52, is another 
plane that flies with American Welded components. 


From titanium rings to aluminum oil tanks, today 
American Welding supplies the major U. S. aircraft 


engine manufacturers. 


If your product requires welded components or 
you think welding may be the best method of 
fabrication — our Product Development Division 
will be glad to work with you. Write or call today. 


SEND FOR FREE CATALOG 


Seep earen Pawan THE AMERICAN WELDING AND MANUFACTURING COMPANY 


Find out what American Welding 420 DIETZ ROAD °* WARREN, OHIO 
can do for you. 


AMERICAN 
WELDING 


WELDING ® MACHINING © FABRICATING 
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New manufacturing methods and assembly techniques at 
Phillips Control give Phil-trol Relay users “custom” and 
“standard” relays at lower cost. 


Coils in a wide assortment of winding types and characteris- 
tics are almost completely interchangeable during assembly, 
throughout most Phil-trol models. Varying marginal and timing 
values, various operating values, timing sequence and release 
constants are also applicable to almost every Phil-trol Relay, 
during regular production runs. The “custom” addition or 
omission of springs is accomplished just as easily. And variation 


PHIL-TROL MULTI 


The PHIL-TROL Type 2QA Relay 
is highly sensitive, adaptable for 
marginal operation and provides 
fast closing and opening of a 
maximum number of circuits. Its 
long-coil construction permits the 
use of high resistance coils, and it 
may be engineered to operate on 
as little as .002 amps. Delay in the 
opening and closing times may 
also be provided. Operating volt- 
age up to 230 volts D.C. Single or 
Double wound. 


Type 2QA—Direct Current 
Outside dimensions : 

4.125” long x 1.5” wide. 
Height of stack depends 

on contact form. 
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PHIL-TROL POWER RELAYS 


The PHIL-TROL Type 27QA Relay is specially 
designed to withstand vibration, where 
positive, reliable operation is required, such as in 
Aircraft and Guided Missile applications. Its ex- 
tremely high efficiency makes it ideal where the 
power input to the coil is limited, as for 
operation in the plate circuit of electronic tubes 


severe 


such 


The PHIL-TROL 27QA is small in size, light in 
weight, yet exceptionally rugged. It provides high 
contact-pressure and current-carrying capacity, 
with low power input. Its two-coil design is an 
important factor contributing to its efficiency 
Magnetizing force losses at the armature hinge are 
completely eliminated. A greater number of ampere 
turns for a given resistance, and consequently an 
exceptional operating force are thus possible for a 
given power input. 


Type 27QA— 
Direct Current 
Available in 2 pole, 
3 pole, 4 pole 
and 5 pole 10 and 
20 ampere models. 


PHIL-TROL Series 4B Power Relays are mini- 
ature D.C. power contactors with high-current 
carrying contacts. These relays are small in size and 
light weight with the added feature of having the 
capacity to handle large currents. The large coil 
capacity permits high-contact pressure and large 
contact-gap with minimum power consumption. 
Contact arms and shorting bar are of low-resistance 
phosphor-bronze. Solder terminals are large. Avail- 
able with single or double wound coils. Operating 
voltage up to 200 volts D.C. 


Type 4BQA— 
POWER 
Direct Current 
Outside 


dimensions: 1234," 
long x 154," wide. 
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PHILLIPS CONTROL CORP., Joliet, iil. 


PLANTS AT JOLIET, ILLINOIS ° 


of contact forms, or of contacts themselves, is standard practice 
at Phillips. This means that relays for special or complex control 
problems, which formerly required complete engineering from 
“Scratch,” in many cases now can be produced much faster and 
at little or no increase in price over standard models. 


You are invited, with no obligation, to have Phillips Engineers 
consider and recommend whether or not there its a Standard 
Phil-trol Relay which will precisely fulfill your specifications, at 
a substantial savings in cost. 


-CONTACT RELAYS 


PHIL-TROL Series 6 Relays have 
excellent performance characteris- 
tics due to the minimum air gap 
within the magnetic circuit. For its 
size it has a comparatively large 
coil winding area, making an effi- 
cient relay. Since all wiring and 
mounting is located at the heel end 
it is particularly well suited for use 
where several relays are required 
on a single panel, such as for 
annunciators or on switchboards. 


Type 6Q0A— 

Direct Current 
Outside dimensions: 
2%." long x 14" wide. 


PHIL-TROL HERMETICALLY SEALED RELAYS 


This PHIL-TROL Series 20366 Sealed Relay is 
available with two to fourteen terminal headers, 
has three mounting studs. It will accommodate 
the Type 4 Relay with a maximum of six 
springs on each pile-up. 


This PHIL-TROL Series 40015 Sealed Relay 
accommodates a Type 4QA Phil-trol Relay 
with 4 springs per pile-up, or a 4BQA Relay 
with a maximum of 3 springs per pile-up. Mini- 
mum size makes this unit most popular. 


PHIL-TROL ACTUATORS 


PHIL-TROL Actuators are designed 
to meet all industrial, commercial 
and Somevtie uirements for small, 
compact, solid-frame solenoids to 
unusual power. Pull tests 
show That Phil-trol Actuators de- 
velop considerably more power than 
Spe, Thi increased the solid-frame 
~ his increased 
result 


SOLID FRAME TYPE 
Type 41 Phil-trol Actuator 


Dept. AW 


SANTA MONICA, CALIFORNIA > AND GANTURCE, PUERTO RICO 


Gentlemen: Please send me your General Catalog Cc 


Phii-trol Progress 
Help Solve Your 


tam interested in: Phil-trol Multi-Contact Relays Cj 
Phil-trol Hermetically Sealed Relays [_| 


Phil-trol Power Relays [_| 
Phil-trol Actuators |_| 
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LORD DYNAFOCAL MOUNTING 


DESIGNERS AND PRODUCERS OF BONDED RUBBER PRODUCTS SINCE 1924 











Flying a modern jet with its mighty power, lightning speed and high maneuverability is 


no job for a layman! Such precision flying requires a skilled hand and hundreds of hours 


of experience. But the skill and experience go deeper! Today's jet aircraft require precision 
parts—like bearings—to stand tremendous speeds and high temperatures. % Bower air- 
craft bearings—first choice of leading jet engine manufacturers—are built to stand turbine 
speeds as high as 15,000 RPM and temperatures as high as 600° F. with a minimum of 
lubrication. Bower’s many years’ experience, matchless skill and consistent emphasis on 
quality give the aircraft industry bearings held to tolerances measured in millionths of an 
inch. ¥ An experienced Bower engineer will be glad to show you how Bower bearings can 
improve your product's performance. Get in touch with Bower soon. 

BOWER ROLLER BEARING COMPANY . DETROIT 14, MICHIGAN 


A COMPLETE LINE OF TAPERED, STRAIGHT 
AND JOURNAL ROLLER BEARINGS 


BOWER 


RO.LLE R BEARAEN GS 





itt Aircraft Controls 


where your projects are expertly engineered, manufactured, 


and tested under the complete control of one maker 











BARBER-COLMAN 
@ @ Romy Neonat? wae): 














THE BARBER-COLMAN LINE OF AIRCRAFT CONTROLS includes Actuators; Temperature Con- 
trols; Positioning Controls; Small Motors; Valves; Thermo-Sensitive Elements; Ultra-Sensitive 


Relays. Engineering Sales Offices in Los Angeles, Seattle, Baltimore, New York, Montreal. 








When you specify aircraft controls made by Barber- 
Colman, you are assured all-around reliability . . 
the direct result of “one maker” responsibility. 
With large, widely-diversified manufacturing facili- 
ties and an impressive engineering background at its 
command, Barber-Colman Company integrates the 
know-how of these various highly specialized fields 
of interest into the design of every aircraft product. 
For example, all electro-mechanical actuator parts 
(except for ball bearings, switches, and other stand- 
ard hardware) are made, assembled, and tested at 
Barber-Colman Company. 

As a manufacturer of machine tools for industry, the 
company utilizes Barber-Colman hobbing machines 
and precision hobs for production of the actuator 
gears and pinions. 

Having twenty-five years of motor manufacturing 


Write today for Catalog F-4141-1 
describing the complete line of 
Barber-Colman Aircraft Controls. 


BARBER 





Aircraft Controls * Automatic Controls © Industrial 


COLMAN | 


experience, Barber-Colman Company is well 
equipped to produce the many modifications and 
special features required for motors in aircraft and 
missile applications. 

Molding dies and the plastic parts they produce are 
manufactured by the Barber-Colman Molded Prod- 
ucts Division. 

Well equipped chemical and metallurgical labora- 
tories and trained personnel maintain continuous 
surveillance of raw materials and processes 

an essential part of an adequate system of quality 
control. 

In all, whether your project calls for actuators or any 
of the many other aircraft products made by Barber- 
Colman, you can be sure that here it is in responsible 
hands . . . with rigid control at every step from 
engineering, through manufacturing, to application! 





Barber-Colman Company 


O, 1422 ROCK STREET, ROCKFORD, ILLINOIS 


Instruments ® Small Motors © Air Distribution Products 


Overdoors and Operators * Molded Products * Metal Cutting Tools * Machine Tools * Textile Machinery 












The father of our time is the Sun, 
whose day we divide, whose heat — 
gives life. To the Oriental, time is as 

a silent pool, and man comes and goes d i = y 
as do the ripples on its surface— en u r n a cc u ra c 
enduring within the great continuum 

of creation. To the Westerner, time is 


an arrow, swift in flight — sure in Flights come and flights go. The sun boils and pools freeze. Time comes and 
destination, passing, ever passing on. : a 
time goes, but the accuracy of Kollsman products endures. 


You can depend upon Kollsman . . . in these seven fields: 


AIRCRAFT INSTRUMENTS 
PRECISION CONTROLS 
PRECISION COMPUTERS AND COMPONENTS 
OPTICAL COMPONENTS AND SYSTEMS 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 
MOTORS AND SYNCHROS 
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS 


Our manufacturing and research facilities . . . our skills and talents, are 
available to those seeking solutions to instrumentation and control problems. 


Kollsman sastuwenr conor 


80-08 45th AVE., ELMHURST, NEW YORK » GLENDALE, CALIFORNIA « sussipiany oF SZavtdard coi provucts Co. INC. 
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Leave it to AC to find a way to combine metal 
and glass to lick one of the biggest problems in 
aircraft spark plug design. 

For years planes operating at high altitudes were 
plagued by the effects of poorly sealed center 
electrodes. Then, AC engineers found a way to 
use copper and glass to replace the center section 
of spark plug center electrodes with a conduct- 
ing seal. 

This material—found only in AC Spark Plugs— 
stands up under use far better than any other 
material of similar nature. 

Plugs last longer... plarfes fly higher . . . oper- 
ating costs are lower lfecause AC engineers 
developed the copper-gljss seal. 

This is one more reason why AC Spark Plugs 
in regular commercial airliners have lasted two 
to three times the normal life of ordinary spark 
plugs under identical operating conditions. 





AC SPARK PLUG DIVISION * GENERAL MOTORS CORPORATION 
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For accurate indication or control, “Vapofiash” makes available 
a pneumatic signal proportional to gas turbine temperature. 


LXPOFLASH'™ 


... an entirely new development in gas turbine control components 


“Vapoflash”’ a unique new measuring probe 
— provides the advantage of high-gain, pneu- 
matic output. The power level of the control 
signal is such that greatly simplified mechanisms 
can be applied to modulate main engine and 
afterburner fuel flow, and the exhaust nozzle 
area of turbojet engines. 


The accurately calibrated “Vapoflash” probe ex- 
poses a mercury-filled capillary tube to the gas 
stream of the jet engine. As the gas temperature 
rises to the control set point, the pressure of the 
vaporized mercury in the element develops a 
signal which is measured by a metal diaphragm. 
As the diaphragm moves, it actuates a preloaded 


cantilever beam which operates a pneumatic 
orifice. Compressor discharge pressure serves as 
supply pressure: adequate power is conveniently 
available control actuation. With 
“Vapoflash” units connected in parallel for aver- 
aging, reliable measurement and control of gas 


turbine temperatures is simplified. 


for several 


We are confident that our long experience in de- 
veloping, manufacturing and testing jet engine 
control components can be of practical service to 
you. Our engineering department will welcome 
the opportunity to analyze your control require- 





MANNING 


ments. 


MANNING, MAXWELL & MOORE, INC. 


MAXWELL 


‘Wi J800N 9 


TRADE MARK 


THERMOCOUPLES «+ 


AIRCRAFT PRODUCTS DIVISION + STRATFORD, CONN. » DANBURY, CONN. + INGLEWOOD, CALIF. 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS «+ 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS + 


ELECTRONIC AMPLIFIERS 
PRESSURE GAUGES 


HYDRAULIC VALVES «+ JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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SOLID PROPELLANT MOTORS 
OF LARGE SIZE.... 


A Major Rocket Development 


Pioneered by Vbiokel 


Thiokol’s development program in rockets and solid fuels 
hes proven the feasibility of solid-propellant thrust motors of 
virtually unlimited size. 


These developments are the result of coordinated chemical 
— research, design, fabrication, developmental testing and 


manufacture conducted by Thiokol's rocket development and ~ ia 


All Types of Rockets Gas G 









manufacturing team. 


Practical solid propellant rockets and boosters developed © 
by Thiokol range in size from some of the smallest to the: 
largest solid-propellant units known. They meet severe — aa 


ee 


ha 





performance and ballistic requirements - many of 
considered impossible to attain until now. 
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Loud Grows to Serve Industry Better 


® Loud meets the increased 
aircraft demands for quality 
and economy with expanded 
facilities and equipment. 


» History — From a small repair shop 
started in 1908 Loud has grown into 
one of the most completely equipped 
job machine shops in Southern Cali- 
fornia. This modern plant, including 
engineering and test laboratories, oc- 
cupies almost two hundred thousand 
square feet and employs approxi- 
mately seven hundred persons. 


> Facilities— Within this modern 
completely equipped plant fabrica- 
tion of the smallest precision valves 
to the largest aircraft structural fit- 
ting is accomplished. Loud is one of 
the very few plants equipped to 
handle all phases of manufacture 
from raw material to finished product 
in one plant. One of the largest mill- 
ing departments in the West contains 
forty large mills, over 10 of which 
are of the Hydrotel automatic dupli- 
cating type. Other unusual equip- 
ment includes flash welders —one an 
800 KVA giant capable of up to 12 
square inches of chrome moly up to 
10 inches in diameter; complete heat 
treating facilities including a 10 foot 
deep vertical atmospheric controlled 
furnace (necessary for the produc- 
tion of highly stressed arresting 
hooks ); automatic duplicating lathes, 
automatic chucking lathes, qualified 
spot welding machines, complete 
qualified plating facilities including 
hard chrome, anodizing, cadmium, 
silver, copper, and dichromate (for 
magnesium); all types of grinding 
and honing machines, and the finest 
of inspection tools such as compara- 
tors and surface analyzers. 

In addition to this unusual equip- 
ment the plant contains a multitude 
of turret lathes, hand screw machines, 
automatic screw machines, engine 
lathes, drill presses —some automatic 
indexing, large radial drills, boring 
machines, shapers, and planers. Com- 
plete qualifie facilities for arc, oxy- 
acetylene, and heli-arc welding of 
steel and aluminum are provided. 
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ONE OF THE LARGEST milling departments in the West contains forty large mills, over 10 of 
which are of the Hydrotel automatic duplicating type. 


These facilities make Loud an 
outstanding source for major sub- 
assemblies of aircraft. 

With this complete manufacturing 
facility in one plant Loud can pro- 
duce major structural sub-assemblies. 
An assembly line for the production 
of tactical ground handling equip- 
ment is currently turning out jet 
engine cradles in large quantities. 


> Products — Loud produces compli- 
cated structural fittings of both steel 
and dural, all types of machined parts 
—large and small, hydraulic cylin- 
ders, valves, hand pumps, servo-con- 
trol mechanisms, pressure tanks, 
landing gear struts, nose wheel steer- 
ing units, pneumatic and fuel valves 
and filters, all to exacting aircraft 
specifications. 

> Progressive—Loud’s modern 
manufacturing facilities are con- 
stantly being expanded to meet the 


increased aircraft demands for 
quality and economy. This has re- 
sulted in the ability to produce pre- 
cision machined products of the 
highest quality at a lower price than 
can be produced by the customers 
themselves. 

The toug 
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@ Engineering and design develop- 
ment by Haskel Engineering 
Associates, Glendale, California 


®@ National Sales and Service by 
Haskel-Loud Aircraft Service 
Corp., Glendale, California 


@ Resident Sales Engineers located 
in Seattle, Wash.; Kansas City 
(Independence), Mo.; Baltimore, 
Md. 


H. W. LOUD MACHINE WORKS, INC. 
969 E. 2nd Street, Dept. 10, Pomona, California 





Judge 


a Product 
by 


its Users 


The sleek, delta wing Convair F-102A, newest 
Air Force all-weather interceptor, achieves supersonic 
speeds in level flight. Even the service and maintenance 
operations are streamlined and fast because hydraulic, 
pneumatic, fuel and oil lines are equipped with 


Aeroquip 3000 p.s.i. Self-Sealing Couplings. 


=w\eroquip 


Aeroquip Corporation, Jackson, Michigan « Aero-Coupling Corporation, Burbank, California (A subsidiary of Aeroquip Corporation) 
Local Representatives in Principal Cities in U.S.A. and Abroad. Aeroquip Products are fully Protected by Patent U.S.A. and Abroad 





7 My Masons 
why Wiker VOR 
rads the, filed by fan! 


ONLY WILCOX has the Alford, slot-—type antenna 
with no moving parts which makes complete 
duplication of equipment possible. 


ONLY WILCOX has an antenna that is pre-fabri- 
cated, lightweight, shipped as a package for 
fast, efficient field erection. 


ONLY WILCOX can achieve constant 1800 rpm 
Signal rotation in countries using 50 or 60 
cycle stable frequency power by merely changing 
one pulley, no other modification necessary. 


ONLY WILCOX has an advanced type of modulation 
eliminator which does not lose RF power. 


ONLY WILCOX has complete remote control over one 
pair of wires; as compared to the usual three. 


ONLY WILCOX has an electronic oscillator to 
generate the FM sub-—carrier. 


ONLY WILCOX VOR provides these unmatched per- 
formance features at a fraction of former costs 
for the installation of such facilities. 


CAA has commissioned installations of Wilcox 
enroute VOR. Typical users are Signal Corps Army 
Aviation, Pan American World Airways System, 
Trans-World Airlines, Government of Belgium, 
State of Nebraska, State of Minnesota. 


WRITE, WIRE OR PHONE for complete details on 
Wilcox VOR. Address: Wilcox Electric Company, 
Inc., Fourteenth & Chestnut, Kansas City 27, 
Missouri, U. S. A. Phone: BEnton 0700. 


wilcox 


E.ectric Company, INC. 
Fourteenth & Chestnut 
Kansas City 27, Missouri, U.S. A. 
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AIRPOWER IN THE AGE OF PERIL 


The 22nd annual inventory issue is devoted to the 
role of airpower in what President Eisenhower has 
termed the “Age of Peril.” It is a report interpreting 
the significance of airpower in the key countries of 
the world. 

This issue was compiled by the Aviation Week staff, 
each reporting on the field in which he specializes, 
and augmented by the global facilities of the McGraw- 
Hill World News organization. 

It was prepared with the cooperation of aircraft 
industry and government sources throughout the 
world and is intended to serve as a standard reference 
on aviation progress during the past year and a guide 
to the trends of 1955. 





e AIRPOWER FORECAST 


Aviation to Stabilize Near Peak 


Stability will mark the aviation market 
in 1955. Sales of airframe, engine, avonics 
and guided missile manufacturers will con- 
tinue at a level only slightly below the all- 
time peak of 1954. Profits for 1955 will be 
very close to the level of 1954 that saw 
most major airframe firms earn net in- 
comes surpassing their highest World War 
Il profits. 

Trunk airlines will boost gross revenues 
as they capture a larger share of the grow- 
ing American and international travel mar- 


ket from surface carriers. But the airlines 


face grave management, equipment and 
regulatory problems that can narrow their 
profit margins. U.S. flag carriers face in- 


creasing competition from subsidized 


foreign airlines. 


Prospects for the local-service airlines appear 
to be brightening, due to improved management 
and strong congressional support for permanent 
certification. Outlook for cargo airlines is also 
better, after a dim year in 1954, due to increas- 
ing military demand for an aerial logistics system 
and better equipment. 


HELICOPTER PROSPECTS STABLE 


HELICOPTER INDUSTRY will reflect the general 
stability trend, continuing at 1954 levels in both 
military and commercial sales and operations. 
Business flying is still expanding steadily. Manu- 
facturers of smaller civil transports will find a 
slowly expanding market for their products in 
the business and agricultural market. 

The longrange defense program adopted by 
the Eisenhower Administration in 1954 is still 
the key to the future of aviation. Concept of the 
“Age of Peril,” requiring sustained effort to main- 
tain strong military forces in being rather than 
frantic mobilization to meet a specific instant 
of crisis, has introduced an element of stability 
to the aircraft industry that has been lacking since 
its founding 50 years ago. 

It is now possible to predict at least three more 


years of prosperous stability for the aircraft in- 


dustry—barring the ever-present possibility of 
devastating nuclear war. This prediction rests on 
federal funds already appropriated or requested 
for aircraft, avionic and missile procurement. 
At the end of 1954, the Defense Department had 
$28 billion in appropriated but unexpended funds 
earmarked for purchase of aviation hardware. In 
addition $7.8 billion was requested in the fiscal 
1956 budget for aircraft, missiles and avionics, 
plus $1.4 billion for research and development 
of which 80°, is devoted to aviation and its re- 


lated problems. 
$9-BILLION SPENDING LEVEL 


DURING FISCAL YEAR 1955 which ends next June 
the Defense Department will have poured close to 
$9 billion into the industry producing aviation 
products plus nearly another billion for research 
and development. Spending on aviation products 
for the fiscal year 1956, beginning next July, is 
Breakdown 


about 


programmed at about the same level 
of this 
$7.5 billion annually for 
equipment; $700 million for guided missiles; 


procurement program indicates 


aircraft and related 
and $700 million for ground-based electronics 
not included in airframe or missile packages. 
Trend in the airframe industry will show a 
fairly constant output of airframe pounds——about 
but a gradual decrease in 


This is be- 


150 million annually 
the number of aircraft produced. 
cause heavier and more expensive bombers and 
transports are rolling off the production lines while 
fighter and trainer deliveries are dropping. 
Avionics will get a larger share of the military 
airpower dollar in the future. The fast-growing 
missile industry now serving USAF, Army, and 
Navy will push past the billion-dollar mark in 
fiscal year 1957 and is destined for major growth 


during the next decade. 
TECHNOLOGICAL RACE 


DOMINANT FEATURE of the industry manufacturing 
for military airpower during the next decade will 
he the fierce technological race being run between 
the United States and Russia. The pace of re- 
search and development will be the key to na- 
tional success as well as the barometer of future 
business for individual firms in the 
avionics and missile fields. The major business 


aircralt, 








”“” 


steadfastly sustained. 


those of rapid and destructive striking power. 


” 


of ready military reserve forces. .. . 








of the future will go to firms successfully de 
veloping equipment incorporating large perform- 
ance improvements within the time span allotted 
the military services to stay significantly ahead 
of their Russian competitors. 

successtul re- 


Among the major areas where 


search and development effort will be the future 


key to superior military equipment and b 


isiness 
success are: 

* Supersonic Flight. The stability 
problems of this frontier have been only sparsely 
explored ly Viuch funda- 
mental research and development remains to be 
done in this field before fleets of fighters and 
bombers can operate and perform their missions 


and control 


research aircraft. 


at supersonic speeds. 
*Air Defense System. The 
armament and organizational problems in this 


avionic. aireratt. 


vital field have barely been scratched. 
Nuclear Power. The use of nuclea: 
to propel aircraft has already been determined to 


powell 
he feasible for military operations. Time. money 
and engineering skill are the factors in the formula 


that will successfully translate scientific prool 
into operational capability. 
¢ Air Logistics System. 


fundamental new developments in 


This requires not only 
aireraft and 
business 


powerplants but also in electronic 


methods, new cargo-handling and packaging 
equipment and maintenance techniques. 
* Intercontinental Ballistics Missiles. This 
is a vast new field opening, with tremendous tech- 
nical obstacles to surmount. It will get major 
attention from the Defense Department. 

There are many areas of conflict developing 
hetween Defense 
tional 
the research, development and produ tion of new 


Department policy and tradi- 
American business methods in handling 


military weapons systems. These conflicts will pos 
serious problems both for industry management 
and military leadership. 


“We live in an age of peril. We must think and plan and provide so as to 
live through this age in freedom—in ways that do not undermine our freedom 
even as we strive to defend it. Our defense must be carefully planned and 


“The military budget emphasizes modern airpower in the Air Force, Navy 
and Marine Corps and increases the emphasis on new weapons, especially 
it assures maintenance of 
effective retaliatory striking power as the principal deterrent to overt 
aggression. It accelerates the continental defense program and the build-up 


“it is essential that we together with other nations of the free world 
maintain a level of military strength which will effectively discourage any 
would-be aggressor from attacking. We cannot accept less. 


—President Dwight D. Eisenhower 


The domestic and international airline system 
of this country is becoming an increasingly impor- 
tant element in military and civil defense plan- 
ping, 

The civil an transport Heet is an important 


element in the aerial logistics system that will 


necessary to support combat operations of military 


iirpower in a major nue lear war or in the iringe 


wars that have become a feature of Communist 
tactics. In the event of atomic-hydrogen bomb at- 
tacks on the North American continent, air trans- 
port offers i more flexible and less vulnerable 
transport system to meet both civil and military 
requirements in a national disaster than does 


iny form of surtace transport. 


AIRLINE RATE PROBLEM 


rHE AIRLINES ARE STILL TIED to a prewar rate 
structure but are faced with a dilemma that now 
divides the industry’s management and regulatory 
authorities on the wisdom of raising it. For the 
big inroads made by air transport in the travel 
market have come only when its stabilized fares 
became competitive with the rising fares on sur- 
face carriers. Whether an increase in airline fares 
will a trafhe significantly is a question that 
will loom large in 1955. 


\ major 


bine-powered transports is another major airline 


reequipment conversion to gas-tur- 


problem that will move closer toward solution this 
year. 

Major airline decisions on jet 
shortly after USAF 
lor a jet tanker that can be used for a prototype 


equipment will 
come announces its awards 
and production tooling for commercial jets. Big 
problem for the Eisenhower Administration in the 
will be to reconcile 


airline its opposing 


requirements for cutting airline subsidy and in- 


picture 


suring a strong domestic and international air 
transport network to support its defense policies. 
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Here’s the one hand tool that works 

on 80% of all aircraft wiring. AMP’s new T-Head 
Tool crimps terminals and connectors 

in both 22-16 and 16-14 wire size ranges. Crimp- 
ing jaws are color coded to match 

AMP color coded terminals and connectors and 
each crimp is branded with AMP’s 
Proof-mark of Quality. 


A special take-up device holds ter- 
minals and connectors firmly for one handed 
operation of the tool. Then AMP’s 
Certi-crimp ratchet takes over and prevents the 
tool from being opened until the crimp 
is completed. The tool is adjustable for all air- 
craft wire insulation thicknesses and 
is balanced for less operator fatigue regardless 
of the size of the operator’s hands. 


AMP Trade-Mark Reg. U. S. Pat Off oo, 


Send today for your copy of 
our brochure, AMP’s Creative 
Approach to Better Wiring. 


AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 
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@ MILITARY AVIATION 


Nuclear weapon systems brought on the Age of Peril. To defend 
against their immense power and to exploit 
their full offensive force if need be, the Air Force, Navy and 
Army are revolutionizing their combat formations. 

Airpower dominates the revised doctrines. The Air 
Force has begun to explore entirely new technological 
frontiers of aviation. Aircraft and missiles are taking over a 


near-monopoly of the Navy’s military punch. The Army expects 


vast expansion of airlift to give it far-ranging mobility, 


and guided missiles and rockets to expand its firepower. 























TAKEOFF AT THULE: CONVAIR B-36 


Aircraft Buildup Nearly Complete .. . 


USAF’s Next Goal Is Superior Weapons 


By Robert Hotz 


U. S. Air Force has grown to significant strength with 121 wings equipped 
with modern aircraft and combat-ready in March. 

Now it faces grave problems in strategy, tactics, logistics, command or- 
ganization and technology to maintain an effective lead over its Russian 
competition and to fulfill successfully its mission as a major instrument of 
U. S. foreign policy in deterring Soviet aggression. 

The numerical growth of USAF is nearing completion. The current 
strength of 121 wings contrasts with the 42 wings active in 1949, the last 
pre-Korean war. During the next two years 16 wings will be added to 
reach the currently authorized level of 137 wings manned by 975,000 officers 
and men. USAF has also completed a major qualitative advance with all 
of its current combat units equipped with jet-powered aircraft except for 
the venerable Convair B-36 with composite piston and jet power that is still 
the backbone of USAF’s long range atomic striking force. 

P Soviet Advances—USAF faces _ its 

most significant problem in the tech- A 
nological challenge of Soviet airpower. Russian atomic and 
President Eisenhower, Gen. Nathan hydrogen weapons from high level 
F. Twining, USAF Chief of Staff, and propagandists in Moscow indicates the 
Roger Lewis, USAF Assistant Secre- Soviets have reason to believe they may 


claims to 


growing clamor of 
superiority in 


tary for Materiel, have all warned re- 
cently of the growing threat of Russian 
technical achievements in airpower and 
atomic weapons. They have all indi- 
cated the present margin of U. S. 
superiority may be reduced to parity 
with Russia in the next few years. 
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soon draw abreast of the U. S. in the 
atomic-airpower equation. 

Official Russian sources have been 
less vociferous on their delivery capa- 
bility for their atomic and hydrogen 
weapons. The appearance over Red 
Square in Moscow last May of a giant 


sweptwing subsonic bomber powered by 
four extremely large turbojets and unofh- 
cial reports seeping through the iron 
curtain on intensive activity on long 
range missile development indicate the 
Russians are engaged in a major effort to 
improve their delivery capability. 
>» New Problems—Never in the history 
of American airpower has research and 
development assumed such critical im- 
portance. USAF has been spending 
just over $400 million annually on this 
vital effort but will increase research 
and development spending to $540 
million in fiscal 1956 and ask for $570 
million in new funds. However, there 
are serious doubts among many of the 
key people now working on the frontier 
of flight whether this scale of effort will 
be adequate to meet the unprecedented 
development problems posed by effec- 
tive nuclear delivery systems and a 
modern air defense system effective 
against future weapons of aerial attack. 
In addition, many of the basic re- 
search and development facilities _re- 
quired, such as the long-range missile 
test range, the Arnold Air Engineering 
Development Center, the Unitary Plan 
windtunnels and nuclear powerplant 
laboratories, are still unfinished and 
only partially usable. Shortage of trained 
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engineering and scientific personnel to 
man USAF research and development 
facilities and other organizations sup- 
porting military aeronautical research 
is an increasingly acute problem with 
no effective solution in sight 


Development Plans 


A growing question mark is looming 
over the effectiveness of the USAF de- 
velopment cycle procedure utilizing the 
design competition in industry in stimu- 
lating new weapon systems. The num- 
ber of recent weapons systems that have 
sprung from industry initiative in de- 
veloping a prototype and selling it to 
fit a USAF requirement far exceeds 
those originating from a USAF desi 
competition 

Several recent USAF design compe- 
titions have proved barren of any busi- 
ness for the industry after considerable 
expense. There is now strong feeling 
that a fast-moving industrial manage- 
ment backed by competent technical 
teams can move swifter than the pon- 
derous USAF development system that 
now stretches a web of red tape from 
Pentagon through many commands. 

Some of the outstanding ex 
amples of equipment developed from 
individual company initiative and sold 
outside the weapon system concept are 
the Lockheed F-94C night-fighter and 
TV-2 trainer; the North American 
F-100 Super Sabre, the Pratt & Whit- 
ney J57 turbojet; the Martin B-57 light 
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@® USAF 
USAF Planes on Hand 








As of Jan. in the year below 


Communications 





12,297 
33 , 304 
64.232 
72,726 
44,782 
30,035 
23,814 
20,068 
17,222 
17 ,337 
20,000° 
20,500°* 
22,300°** 
22,400 


17,044 
26,051 
17 ,060 
7,611 
6, 297 
5,714 
6,177 
5,811 





** Includes 16,500 active and 4,000 inactive. 
*** includes 17,700 active and 4,600 inactive. 
SOURCE: USAP. 





* Includes 16,000 in active inventory and 4,000 inactive. 








bomber; the Douglas B-66 light bom- 
ber; the Lockheed F-104 supersonic 
fighter, and the Boeing KC-135 jet 
tanker plane. 

>» Controversy—USAF faces a major 
task in successfully compressing its 
equipment development cycle to get 
new weapon systems from the draw- 
ing board to combat units in less time 
than the Russian competitors. The 
weapon system development concept is 
now pretty generally accepted by the 
industries serving USAF but its imple- 
mentation and administration is still 
a source of controversy both within 
USAF and in the various segments of 
industry. 


USAF Aircraft Types on 


Wisdom of the Cook-Craigie Plan 
of slow production during early de- 
velopment phase of new aircraft has 
been proved by the experience of the 
F-100, F-102 and the B-66. All of these 
aircraft have encountered stability and 
control problems in the transonic speed 
range during their early production 
phase. Modifications can now be 
cranked into the production lines while 
output is still low, leaving the bulk 
of volume production until the aircraft 
have throughly proved their operational 
reliability. This modification before 
large scale production is begun and 
while the inventory is relatively low 
(only one squadron of F-100s was oper- 


Order 





COMPANY 


Mentor 


Stratojet 

None 
Stratofortress 
Stratofortress 
Stratofortress 
Strato Freighter 


Cessna 


None 
Samaritan 
Samaritan 


. F-102A 
C-131B 
C-131D 
T-29C 
T-29D 


Convair 


. B-66B 
RB-66B 
RB-66C 
C-118A 
C-124B 
C-124C 


Douglas 


Liftmaster 
Globemaster 2 
Globemaster 2 


Packet 
Avitruc 


C-119G 
C-123B 


Fairchild . 











COMPANY NAME 


F-104A 
C-121C 
RC-121D 
YC-121F 
C-130A 
T-33A 


Constellation 


Shooting Star 


B-57B 
B-57C 


Canberra 
Canberra 
McDonnell....... F-101A Voodoo 
F-86D 
F-86H 
F-100A 


North American. . Sabre 
Sabre 

Super Sabre 
Northrop. . F-89D Scorpion 
Workhorse 
Transporter 
Transporter 


H-21B 
YH-16 
YH-16A 
F-84F Thunderstreak 


RF-S4F Thunderflash 








ational and the B-66 and F-102 are not 
yet in squadron service) contrasts with 
earlier USAF experience that found 
thousands of a single aircraft type 
grounded for long periods while modi- 
fications were retroactively fitted. 


USAF Budget 


For the second consecutive year 

under the Eisenhower Administration 
USAF received the lion’s share of the 
fiscal 1956 defense budget. USAF is 
scheduled to get $15.5 billion out of a 
$32 billion total—just about twice the 
funds allocated the Army and Navy. 
However, the fiscal 1956 USAF budget 
is essentially a maintenance and modern- 
ization budget for the 137-wing pro- 
gram since all funds for the buildup 
to that level have been appropriated 
in prior years. 
>» New Requirements—While this bud- 
get appears to be adequate for main- 
taining the strength of 137 combat 
wings with the most modern possible 
aircraft types, it does not appear to 
provide for any substantial progress 
on the many new tasks USAI* faces in 
the immediate future such as 
e Development of an aerial logistics 
system, 
e Major improvement of 
nental air defense system. 
e Construction of a new air base com 
plex tailored for supersonic aircraft and 
atomic warfare. 


conti- 


the 


e Development of tactical air units to 
effectively operate in fringe wars. 
e Major improvement of long range 


delivery systems for nuclear and hydro 
gen weapons. 

The revolutionary 
velopments in aviation 
weapons is already upsetting the tr idi- 
tional concepts of USAF command 
organization even before this service 
celebrates its eighth birthday. Initial 
example of a new type command in the 
atomic airpower Age of Peril is the 
Continental Defense Command headed 
by Gen. Benjamin W. Chidlaw, also 
commander of USAF’s Air Defense 
Command. Gen. Chidlaw’s new com- 
mand includes not only USAF air de- 
fense wings but also Navy and Marine 
fighter squadrons assigned within the 
continental U. S., Navy radar picket 
vessels and aircraft and Army guided 
missile units. Since the wide variety 
of nuclear weapons developed by the 
Atomic Energy Commission gives vir- 
tually any modern combat aircraft an 
atomic capability there has been dis- 
cussion on concentration of all USAF 
and Navy aircraft equipped to deliver 
atomic or hydrogen bombs under a 
single command so that any execution 
of the “massive retaliation” policy 
would have the full weight of all our 
atomic airpower behind it rather than 
being delivered in bits as_ various 


force of new de 
] 


ind nuclear 
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LOCKHEED RC-121C 


commands were thrown into the 


Airlift Debate 


Use of airlift to provide the Arm 
with the mobility it needs to fight 
effectively on a global front with limi 
ted manpower resources and to figh 
effectively in areas where atomic weap 
ons are being used poses another majo 
command and organizational problem 
Should the Army develop its own ait 
lift tailored to its specific need and 
under its own command or should 
USAF continue to do that job as a 
by-product of its other higher priority 
missions? Lieut. Gen. Frank Everest, 
USAF Deputy Chief of Staff for Oper 
ations, recently stated publicly that 
USAF could not now completely airlift 
a single Army division. It is not likels 
that the Army will remain satisfied with 
this limited airlift capability and a 
major debate is developing on this 
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Major USAF Commands 


Air Defense Command 


Ent AFB, Colorad 


Air Materiel Command 
Wright-Patterson AFB, Ohi 


Air Proving Ground Command 
Eglin AFB ja 


Air University 
Maxwell AFB Alaban 


Air Training Command 
Scott AFB, Illinoi 


Air Research and Development Command 
baitimore Md 


Headquarters Command 
Bolling AFB, Washington, D. ¢ 


Continental Air Command 
Mitchel AFB, New York 


Strategic Air Command 
Offutt AFB. Nebraska 


J 


Tactical Air Command 
Langley AFB, Virginia 


Military Air Transport Service 
Andrews AFB, Md 


Alaskan Air Command 
Elmendorf AFB 


Caribbean Air Command 
Albrox h AF B Cc Z 


Fer East Air Force 
Tokyo 


Pacific Air Force 
Hickam AFB, Honolulu 


Northeast Air Command 
Pepperrell AFB, N. F 
USAF Europe 


Wiesbaden, Germany 


USAF Security Service 
Kelly AFB, Texas 














FJ Total Military Aircraft Procurement Appropriations 


Be Total Military Aircraft Procurement Expenditures 


(by Fiscal Years in Billions) 









































1949 


subject both in the Pentagon and on 
Capitol Hill. 

Another major problem that has 
arisen in the post-Korean era is the re- 
quirement that USAF must maintain 
a large portion of its forces in a state of 
instant combat readiness—able to fight 
at a few hours’ notice. This new factor 
means new techniques must be de- 
veloped in production, maintenance 


and supply. 


Strategic Air Command 


Strategic Air Command is still the 
top priority USAF organization and 
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1950 1951 1952 


now has the highest degree of combat- 
readiness of any USAF command. 
SAC, under the leadership of Gen. 
Curtis Emerson LeMay, is operating 
on a war-time basis. One example 
of how SAC maintains this constant 
combat readiness is the maintenance 
and modernization cycle organized to 
keep its B-36 and B-47 bombers in top 
shape. These bombers are funneled 
through the program at Convair-Ft. 
Worth, Douglas-Tulsa and Lockheed- 
Marietta at a carefully scheduled rate 
that keeps only a tiny fraction of 
SAC’s combat strength out of action 
at any specific time. 


1953 


1954 1955 1956 


> Bomber Force—SAC has pretty well 
phased in the Boeing B-47, also being 
built by Douglas and Lockheed, into 
its medium bomber groups as a replace- 
ment for the piston powered B-29 and 
B-50. There are still a few B-50 wings 
active, mostly for long-range weather re- 
connaissance. B-47 wings have been 
operated on training missions at SAC’s 
far-flung network of staging bases in 
North Africa, the Pacific and England, 
utilizing aerial refueling techniques. 
One B-47 caught in bad weather be- 
tween England and Africa flew for 47 
hr., 35 min. with the help of aerial 
refueling before landing. 

The B-36, still being improved by 
a variety of top-secret devices, con- 
tinues to be the backbone of the long- 
range atomic striking force. It is touch- 
and-go as to whether the latest improved 
performance B-36s could penetrate the 
Russian combination of missile and 
MiG defenses but with the addition 
of air-to-surface missiles in the near 
future and the use of the Ficon system 
for carrying a parasite jet fighter, the 
B-36 could remain an extremely effec- 
tive long-range delivery system that 
would operate outside the short-legged 
Russian defensive missiles and fighters. 
> Tanker Need—The first SAC wing is 
scheduled to get Boeing B-52 bombers 
this spring but this eight-jet bomber 
will not get into any appreciable unit 
service until the middle of 1956. Early 
B-52 wings will be equipped with re- 
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connaissance versions. Bomber versions 
will be a longer and heavier B-52 model 
aimed at providing more built-in range 
and hydrogen bomb carrying capability. 
Full combat capability of the B-52 
wings will have to wait on the arrival 
of the KC-135 jet tanker to refuel the 
bombers at speeds up to 550 mph. and 
altitudes up to 40,000 ft. where the 
jets operate more efficiently. B-52s 
tied to the KC-97 refueling pace of 
25,000 ft. and 300 mph. would sacri- 
fice significant range to make contact 
at that speed and altitude. 

It would appear that SAC will be 
operating subsonic bombers until 1960 
unless the present pace of supersoni 
bomber development is greatly acceler- 
ated. Convair is developing the B-58 
supersonic delta-wing Hustler at its Ft. 
Worth plant but its progress has been 
hampered continually by opposition 
from the top leaders of SAC who are 
not sold on the feasibility of operating 
a supersonic bomber. 


Tactical Air Command 


The development of small atomi 
weapons that can be carried by fighter 
aircraft has given ‘TAC a new impor 
tance in the USAF picture. TAC lead- 
ers are currently developing the concept 
of a highly mobile force of atomic 
bomb carrying fighters supported by 
turboprop-powered transports and aerial 
tankers for use as an international 
“fire brigade” to squelch fringe wars 
of Communist aggression while they are 
still in their early stages. With the ad 
vantage of hindsight it is evident now 
that by action of atomic bomb carry 
ing fighters using weapons of localized 
effect the Communists’ war effort in 
Korea could have been paralyzed and 
collapsed in a matter of days. The 
Chinese aggression into Indo-China 
could have been extinguished in a simi- 
lar fashion if political considerations 
could have unleashed TAC. However 
it is apparent that a decision to employ 
these types of weapons in any future 
fringe wars has been reached and TAC 
will play a vital role in the future 
P Aid to SAC—The atomic capability 
of fighter aircraft combined with aerial 
refueling provides TAC with a tre- 
mendous capability to assist SAC in 
delivering its “massive retaliation.’ 
One fighter-bomber wing equipped with 
Republic F-84Fs and small atomic 
bombs is now stationed in England 
where it could reach many vital Rus- 
sian targets. 

In addition to the atom-bomb carry- 
ing F-84F, TAC is getting the Martin 
B-57 and Douglas B-66, both with 
atomic capabilities, and the Lockheed 
C-130 turboprop-powered transport that 
can double as a logistic support air- 
craft or an aerial tanker for its short 
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SKY SHAPES: LOCKHEED RC-121C AND F-94C, NORTHROP F-89 AND NAA F-86D 


fighter flock fighter wings will the air defense of the 

Command North American continent assume any 
th )] b eal danger to an enemy air force. Best 
Construction of guess is that the Convair F-102, armed 
warning communications network « with Hughes Aircraft fire control and 
sential to early detect Falcon missile, will become operational 
raft is still under All-weather im 1956. USAF continues to invest in 
ighter aircraft now in service are day fighters such as the North Ameri 
argely short-range and shortsighted can F-100 and Lockheed F-104 despite 
ypes although the Northrop F-89 the lessons of Korea that proved fight- 
idd a more efficient all- ers needed radar sighting equipment 
even on the clearest days and the 
Navy’s abandonment of the day fighter 
in its future procurement. ; 


hoe for 
future 


10n of enemy al 


way 
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erginning to 
weather capability 

Not until missile carrying 
sonic equipped with 
range 
fire control 


7» 4 
sizeadie juanfit 


interceptors 


ind reliable airborne radar 
ystems begin to appear 


wee Aerial Logistics 


A combat force operating with nu- 
lear weapons and sonic speed that is 
tied to surface supply line moving at 
the pace of a railroad train or freighter 
vould sacrifice a large portion of its 
combat efficiency. Task of developing 
an aerial logistics system for the support 
of its global combat units at a pace 
geared to the tempo of modern air 
war rates a higher priority than USAF 
is currently The Lockheed 
C-130 turboprop medium range trans- 
port is well along in development and 
the Douglas C-133, its counterpart in 
the heavy transport class, should appear 
soon. Farther out in the dim develop- 
ment future is the Douglas C-132, with 
1 50-ton payload and a 500 mph. speed. 
Originally planned as the aerial 
AIR FORCE—137 combat wings. tanker for the B-58 supersonic bomber, 
NAVY the C-132 now appears destined to be- 
come the workhorse of the aerial logis- 
tics system. Boeing’s KC-135, originally 
ordered as a tanker for the B-52 bomber, 
will also see service in a military trans- 
port role. 


imMong 


U. S. Plane Inventory 





AIR FORCE 
NAVY 
ARMY 


22,400 
13,000 
3,600 








giving it. 





Force Levels 





The following are the authorized air- 
power force levels under present mili- 
tary budget planning: 


—17 carrier air groups plus 
support. 


MARINES 
ARMY 


—3 air wings. 


—3,600 aircraft. 
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NORTH AMERICAN FJ-3 FURY 


e Navy Navy Recasts Tactics Around 


By Gordon Conley 


U.S. Navy’s investment in new air- 
power weapons and concepts is be- 
ginning to pay off with the most un- 
usual and inventive aircraft design 
approaches developed by the military 
in recent years. 

New prototypes, ranging from 
lightweight attack bombers and ver- 
tical-takeoff interceptors to fast flying 
boats, are the Navy’s first healthy re- 
turns on its lean postwar budgets. 

Still to come are several Mach 2 
aircraft now on the boards plus a 
second new turbojet-powered sea- 


DOUGLAS F4D SKYRAY 


plane, believed by informed observers 
to be a highspeed, longrange bomber. 
The Navy and its amphibious part 
ner, the U. S. Marine Corps, are using 
these new airpower weapons to reshape 
their combat teams and tactics. 
Air-sea combinations will make the 
sharpest break from concepts developed 
during World War II and Korea. 
> Task-Force Concept—Task forces will 
be trimmed to a relative handful— 
probably three large carriers, seven all- 
guided-missile cruisers and two high- 
i Shae em et . speed supply ships. But they will spread 
CONVAIR YF2Y-1 SEA DART over an ocean area estimated at 33,000 
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McDONNELL XF3H DEMON 


New Planes 


square miles and be able to launch 
thermonuclear attacks against enemy 
bases within a radius of 1,500 

Or mor°re, 

Helicopters will replace destroyers 
in the task force, taking over anti- wri ~org® iain saalaateaais 
submarine, ecarly-warning and _ rescue an iene 
missions. In the future, copters also 
are expected to do the work of other 
small surface craft in the fleet, such as 
mine layers and mine sweepers 

Working with the carriers will 
highspeed seaplane squadrons operat 
ing from mobile tenders within strik- 
ing distance of enemy targets 
> Nuclear Assault—The Marine Corps 
will take supersonic fighters and light- 
weight bombers from Navy’s new air- 
power arsenal to give nuclear punch 
to the vertical envelopment tactics de 
veloped during Korea. 

These aircraft will pound enemy 
beachhead positions with atomic 
bombs at the start of an amphibious 
assault. Troop-carrying helicopters will 
leapfrog the radioactive area. Suppl 
and communications lines to the beach 
will be set up through washed-down 
corridors. 


CHANCE VOUGHT F7U-3 CUTLASS 


} 
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Inventive Designs 


The Navy is making its airpower 
comeback with new aircraft unsur- DOUGLAS F3D SKYKNIGHT WITH SPERRY SPARROWS 
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passed in engineering ingenuity. 

Some of these planes will begin op- 
erating with the fleet this year as Navy 
increases its carrier air groups from 16 
to 17, phases out its last piston-engine 
airplanes and replaces them with turbo- 
jet aircraft. 

New planes still in the future in- 

clude Chance Vought Aircraft’s super- 
sonic XF8U-1 fighter design and Mc- 
Donnell Aircraft Corp.’s AH-1, an all- 
weather attack-fighter project. 
> New Aircraft—-These are the out- 
standing prototypes or first production 
models delivered to Navy during the 
past 12 months: 
e Martin XP6M-1 SeaMaster, first 
large U. S. turbojet seaplane. De- 
signed primarily for mine laying and 
photo-reconnaissance, the SeaMaster 
also can carry out longrange bombing 
strikes or antisubmarine missions. 

The sweptwing, T-tailed XP6M-1 is 

powered by four Allison J71 engines 
and will cruise at 40,000 feet at speeds 
exceeding 600 mph. 
e Douglas XA4D-1 Skyhawk, smallest 
and lightest U. S. jet combat plane. 
The single-seat, carrier-based aircraft 
can carry nuclear bombs or rockets, 
air-to-air missiles or other weapons to 
suit a variety of missions. 

Powered by a Wright J65-W-2, the 
midget bomber’s speed is subsonic but 
still faster over greater distances than 
any other plane of its type. It is de- 
signed for a nonstop range equal to a 
coast-to-coast flight across the U. S. 
e Grumman F9F-9 Tiger, one of the 
few military planes now capable of 
supersonic speeds in level flight. This 
lightweight fighter has a “Coke bottle” 
fuselage plus a very thin swept wing 
and tail for minimum amount of drag 
at Mach 1. 

Experimental F9F-9s get a thrust of 
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more than 7,220 Ib. from their Wright 
J65-W-7 powerplants, and production 
models will have the added boost of 
an afterburner. 

e Convair XFY-1 and Lockheed XFV- 
1, first known vertical-takeoff intercep- 
tors. The XFY-l1 and XFV-1 have 
made the transition from vertical to 
horizontal flight, and the Navy expects 
one or both of the two design ap- 
proaches to prove the combat capa- 
bility of VTO aircraft during flight 
tests and evaluations this year. 

Both interceptors are powered by the 
Allison YT40-A-14 turboprop, able to 
deliver its full 5,500 hp. to contra- 
rotating propellers in either vertical or 
horizontal attitudes. 

With the first experimental VTOs 
flying, Navy is looking to designs pow- 
ered by turbojets, ramjets or rockets. 

“When we get powerplants with 

sufficient thrust, we can build VTOs 
to the same performance parameters 
as conventional aircraft,” says one 
Pentagon planner. “We have to wait 
to get the powerplant to get the plane 
that will have many, many operational 
uses.” 
e Convair R3Y-2 Tradewind, improved 
version of the highspeed R3Y seaplane 
transport. The Tradewind series fea- 
tures a slender, blended hull in an air- 
frame powered by four Allison T40 
engines that turn contra-rotating props. 
The water-based turboprop transports 
can reach speeds near 400 mph. 

Nicknamed the “Flying LST,” the 
§2-ton R3Y-2 has a bow-loader ramp 
large enough to take heavy combat 
equipment. This lets the new Trade- 
wind taxi to a beachhead during am- 
phibious assaults to unload troops, 
weapons and supplies. 
> Fleet Aircraft-Two of Navy’s new 
and unusual carrier-based designs, the 


Douglas F4D and A3D Skywarrior, are 
nearing fleet operation. 

Production F4Ds are equipped with 
Pratt & Whitney J57 turbojets, giving 
the bat-winged fighter better perform- 
ance than the Westinghouse |40-pow- 
ered prototype that set a 753.4-mph. 
speed record over a 3-km. course in 
November 1953. 

The A3D will replace North Ameri- 
can’s AJ-2 Savage, interim aircraft de- 
signed to fill the gap during the transi- 
tion from piston-engine to turbojet at- 
tack bombers. 

The 70,000-Ib. Skywarrior—powered 
by twin P&W J57s slung in pods un- 
der high, swept wings—can operate 
from Forrestal, Midway or Essex-class 
carriers. It will be able to make high- 
speed, longrange strikes with nuclear 
weapons, bombs, torpedoes or mines. 
© Sea Dart Tests—One of the Navy’s 
most inventive water-based designs— 
Convair’s supersonic XF2Y-1 Sea Dart, 
powered by twin Westinghouse J46 
jets—still is in an experimental stage ex- 
pected to prove its hydro-ski landing 
gear. 

“We don’t know whether to use a 
single or double hydro-ski,” reports one 
Navy spokesman. “At the present 
time, we believe the single-ski con- 
figuration is best.” 

Two new Sea Darts will continue 
the program, joining with the first 
XF2Y-1. The second Sea Dart, the 
YF2Y-1, broke up and crashed in San 
Diego Bay last November during a 
demonstration flight. 
> Improved Breed—In addition to its 
new designs, the Navy is improving 
the breed of aircraft families already 
in operation. These new models made 
their first appearance during the past 
12 months: 

e North American FJ-4 Fury, descend- 
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ant of Navy’s first carrier-qualified jet 
fighter, the FJ-l1. The F}-4's design 
follows the sweptwing configuration of 
its three carrier-based predecessors but 
has mechanically drooped wing lead- 
ing edge and aileron flaps to improve 
lowspeed performance, plus other 
aerodynamic changes. 

Powered by a Wright J65-W-4 Sap- 

phire, the new FJ-4 is the fastest of 
the Fury series and has a service ceiling 
higher than 45,000 feet. 
e Grumman F9F-8 Cougar, last of this 
sweptwing fighter series. The new car- 
rier-based aircraft follows the same gen- 
eral design of the F9F-6 and F9F-7 
but has a thinner wing for higher 
speeds and larger fuel tanks for longer 
range. Its P&W J48-P-8 also increases 
thrust by several hundred pounds. 

The F9F-8 began carrier-evaluation 
flights off the USS Midway in late 
1954. 
® Lockheed P2V-7 Neptune, anti-sub- 
marine aircraft powered by a combina- 
tion of turbojet and piston engines. 
Over targets, the sub killer’s twin West 
inghouse J34 jets increase its 300-mph. 
top piston speed by 58 mph. Two 
Wright Turbo Compound-piston 
powerplants are used for cruising. 

In addition to its principal role of 

sub hunting, the P2V-7 can be used 
as a torpedo bomber or mine layer. 
e Martin P5M-2 Marlin, last of Navy’s 
piston-engine flying boats. This newest 
and largest anti-submarine _ patrol 
bomber has higher speed, range and 
takeoff weight than the earlier PSM-1. 
It has twin 3,400-hp. Wright Turbo 
Compounds. 

New features of the P5M-2 design 
include a high T-tail and a low bow 
chine that cuts spray during takeoff. 
> Tight Limits—The Navy's outstand- 
ing examples of aircraft engineering 
result from an inherited advantage: 
The Bureau of Aeronautics and its 
plane builders are forced to design 
to tight operational limits. 

Navy’s planners believe there is a 
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Navy Aircraft Types on Order 





COMPANY PLANE NAME 


FIGHTERS 
F4D 
F9OF-8 
FOF-9 
F3H-1 
F3H-2 

North American FJ-3, 4 

Chance Vought F7U-3 


Skyray 
Cougar 
Tiger 

Demon 


Douglas 
Grumman 


McDonnell 
Demon 
Fury 

Cutlass 


ATTACK 
AD-5, 6 
A3D 
A4D 


Douglas Skyraider 
“Kk ywarrior 


Skyhawk 


PATROL 
Martin P5M-2 
Lockheed P2V-7 


Lockheed WV-2 


Marlin 
Neptune 


Constellation 





| Sikorsky 


COMPANY PLANE NAME 


Grumman S2I None 

TRANSPORTS 
R6D 
R7V-2 


Liftmaster 
Constellation 
Tradewind 
None 


Douglas 
Lockheed 
Convair 


TRAINERS 
Lockheed TV-2 
North American T-28 
Beech T-34 


Shooting Star 
None 
Mentor 


HELICOPTERS 
Bell HSL-1 None 
H TL4 None 
HOK None 
HS8Ss-1 None 


Kaman 








further limit to where they can go in 
the near future, based on the state 
of the art and metals now available. 

“In design stages for piloted air- 
craft, we can’t see asking for speeds 
of more than Mach 2.5 or combat 
altitudes higher than 60,000 feet,” 
they say. 

In bringing a new aircraft from the 
drawing board to the deck of a combat 
carrier, the airframe presents less prob- 
lems in terms of design stages and 
time than any other major components 
of a complete project. 

The average timetable calls for five 
years from the day a new requirement 
is issued by the Deputy Chief of Naval 
Operations for Air to the first large air- 
frame delivery, compared with seven 
years for the engine and nine for avi- 
onics. 
> Engine Bugaboo—Powerplants - still 
are the big bugaboo of Naval aviation. 
Navy’s development program includes 
no new engines. The last new project, 
Pratt & Whitney’s T52 turboprop, was 
canceled late last year. 

The reason: no money. 

Because of this, Navy will depend 


on engines developed under USAF’s 
program, set up to cover a larger range 
of aircraft requirements. 

In the future, BuAer will try to set 
up alternate engines for all new air- 
frame designs as insurance against fail- 
ure of one to meet operational needs 
or production schedules. 

The bureau intended to start its 
alternate engine program with the 
Wright J65-powered Grumman F9F-9, 
scheduling General Electric’s J73 for 
one of the first six Tigers built for 
test. But the plan was dropped tempo- 
rarily before a J73 could be installed. 

Delays in powerplant development 
programs last year forced Navy to can- 
cel orders for more than 200 McDon- 
nell F3H-2 Demon fighters and 96 
Chance Vought A2U-ls, attack version 
of the F7U-3 Cutlass. The A2U-1 was 
designed to use the Navy-developed 
Westinghouse J46-WE-18, and the 
F3H-2 was to be powered by USAF’s 
Allison J71-A-2. 

Lack of sufficient power was a major 
reason Grumman’s XF10F project did 
not get past the prototype stage. The 
Westinghouse J40 turbojet was too 
small for the experimental Navy fight 
er’s airframe. 


Guided Missile Punch 


Guided missiles will add to the 
fleet’s airpower punch this year, al- 
though Navy experts report they have 
a long way to go in this field. 

“Where we are today in missile de- 
velopment,” the Navy experts say, “‘is 
where we were 30 years ago in Naval 
aviation.” 

But they forecast the day when 
guided missiles will replace shortrange 
interceptors in fleet air defense and 
become a major _ surface-to-surface 
weapon of large warships. 

Under this planning, all cruisers 
would be armed primarily with surface- 
to-air missiles. Eventually battleships 
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would be equipped with guided mis- 
siles for air be and surface-to-sur- 
face offense, becoming a_ single-ship 
task force for limited combat. 

> Advanced Projects—Navy’s advanced 
guided missile projects so far include: 
e Convair Terrier, scheduled to make 
its appearance with the fleet this spring 
on the first all-guided-missile heavy 
cruisers—the Boston and Canberra. 

This surface-to-air weapon’s evalua- 
tion tests ended in November 1954 
with launchings from the battleship 
Mississippi. Rocket-powered, __ the 
3,000-Ib. Terrier has a top speed esti- 
mated at Mach 2 and a range of ap- 
proximately 20 miles. 

e Chance Vought Regulus, surface-to- 
surface missile designed to carry a 
nuclear warhead. It now is operating 
off the submarine USS Tunny. The 
sweptwing Regulus is powered by an 
Allison J33 turbojet, weighs about 15,- 
000 Ib. 

e Sperry Sparrow, air-to-air missile now 
being tested by a jet fighter squadron 
in both fleet and shore evaluations. 
This 300-Ib. delta-wing weapon has a 
solid-propellant sustainer that pushes 
the Sparrow to a burnout speed esti- 
mated at Mach 2. Approximate range: 
5 miles. 

The Navy plans to convert several 
heavy cruisers, now stored in “Red 
Lead Row,” to all-guided-missile ships. 
But Pentagon planners say the time will 
come when it will be cheaper and 
faster to build these ships from the 
keel up. 


Super Aircraft Carrier 


The bulk of Navy’s airpower centers 
on its floating air bases—the aircraft 
carriers. These ships have grown 
from the 27,000-ton Essex-class of 
World War II to the new 59,600-ton 
l’orrestal, first of five new super car- 
riers. 

To the Navy, the Forrestal represents 
a new air-sea concept in thermonuclear 
war strategy. To supporters of land- 
based airpower, the $290-million car- 
rier represents money they believe is 
needed for highspeed, longrange bomb- 
ers. 
> Airpower Debate—Britain’s Field 
Marshal Montgomery revived this basic 
airpower debate, predicting land-based 
aircraft soon would control the seas 
and advising the United States to stop 
building carriers. 

James H. Smith, Jr., Assistant Sec- 
retary of the Navy for Air, replied that 
the carrier is America’s most practical 
air base. The mobility of carriers and 
the unpredictability of their courses 
make them less vulnerable than land 
bases. 

To this argument, Air Force backers 
in the United States countered that 
the seas cannot hide ships from loca- 


tion by modern radar and attack by jet 
aircraft or far-ranging submarines. 

> Defense in Depth—But Navy believes 
it would be hard to cripple its new 
task force of three large carriers of 
the Forrestal (CVB) or Midway (CVA) 
class, seven cruisers and two supply 
ships. 

It would spread over an area too 
wide for any weapon to damage seri- 
ously more than one ship. 

And the task force would have de- 
fense in depth, with helicopters flying 
anti-submarine and early-warning mis- 
sions on the picket lines and inter- 
ceptors and guided missiles forming an 
umbrella of protection overhead. 
> ‘Buddy System’—Aircraft launched 
from these task forces soon will be able 
to hit far inland at enemy industrial 
centers, countering arguments that air- 
sea teams cannot deliver a knockout 
blow because of limited 700-to-1,000- 
mile range. 

This range will be increased by a 
new aerial refueling concept that will 
give every carrier-based aircraft a dual 
role, operating as either a combat plane 
or a tanker. There will be no special- 
ized tanker squadrons similar to those 
used by the Air Force. 

Under this plan, a “buddy system” 
would split a 36-plane group into 18 
tankers and 18 combat aircraft on 
longrange strikes that demand inflight 
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refueling. On short missions, the tank- 
ers would revert to combat roles. 

The standard for this operation calls 
for aerial refueling systems that would 
allow quick convertibility aboard car- 
riers, fast transfer of fuel and high 
reliability. 

For non-carrier aircraft, seaplane 
tankers such as the Martin P6M now 
are in the planning stage. 


Air-Ground Task Force 


The Marine Corps proved its new 
atomic concept of a vertical-envelop- 
ment beachhead assault recently on 
Nevada’s Yucca Flats. 

After a nuclear bomb knocked out 
“enemy” forward positions, three heli- 
copter squadrons lifted two battalions 
of riflemen over the “hot” area in a 
follow-up attack. 

In actual combat, the troops would 
be protected from enemy aircraft by 
surface-to-air Terrier guided missiles, 


adapted to beachhead launching sites 
for Marine tactical operations, and by 
fighter covers armed with air-to-air 
Sparrows. 

> Assault Vehicles—Sikorsky’s HR2S-1 
comes closer to filling the bill as the 
assault helicopter for this operation 
than any other currently operational 
rotary-wing aircraft. The Leathernecks 
must have a copter able to lift the 
weight of many troops but small 
enough to fly off a carrier. 

Launching site of the attack will be 
an escort carrier converted to an assault 
transport for troops and copters. 
> Tactical Wings—Marine airpower is 
broken up into three wings, one for 
each ground division. The wings must 
provide close air support, maintain air 
superiority over assault areas. Each has 
nine squadrons. 

Supporting the tactical forces are 
three transport groups and two general 
composite squadrons, set up for air- 
borne early warning and aerial photo- 
reconnaissance missions. 

The Leathernecks hope to make the 
transition from piston-engine to turbo- 
jet-powered aircraft in 1956. In addition 
to the A4D attack bomber, they want 
the Douglas F4D, Grumman F9F-9, 
Chance Vought FS8U-1 and North 
American FJ-4. 

Of the Marines’ current combat 
planes, the Douglas AD Skyraider is 
the only one powered by a piston 
engine. Jet-powered aircraft include the 
North American FJ-2 Fury, Grumman 
F9F-4 and -5 Panther, F9F-6 Cougar, 
Douglas F3D Skyknight and McDon- 
nell F2H-2 Banshee. 
> Copter Groups—To update its three 
helicopter groups, the Marine Corps 
expects to take delivery this year on 
Kaman’s HOK, described by Leather- 
neck airmen as the “greatest thing since 
Hadacol.” This copter gradually will 
replace the interim Bell HTL and 
Sikorsky HOSS. 

Also upcoming are two one-man 
portable  rotorcycles, the Hiller 
XROE-1 and Gyrodyne XRON-1. 


Combat Capability 


The new air-sea teams and air-ground 
forces resulted from combat capability 
plans set up to keep the Navy and 
Marines in constant readiness for war. 

“If the balloon bursts tomorrow, our 
people will know what to do with what 
we have now,” says one Navy official. 

Superimposed on the emergency 
plan is a four-year program designed 
to estimate what manpower and equip- 
ment the Navy will need by 1959, 
strengthen weak spots and _ stockpile 
resources. 

The Navy says its airpower require- 
ments require a constant, sensible re- 
appraisal—rather than an_ occasional 
new look. 
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Army Wants Air ‘Cavalry’ and Trucks’ 


By G. J. McAllister 


The U.S. Army is looking to avia- 
tion to bridge the gap in combat ca- 
pability between its reduction in man- 
power and its military mission. 

The solution, Army planners say, is 
two-fold: 

e Flexibility in overseas deployment of 
division-size units through the use of 
transports such as the Douglas C-124 
and the C-118; and, for the future, large 
turboprop transports such as the Lock 


heed C-130 and the Douglas C-132 


e Tactical mobility in a theater of op- 
erations through employment of heli 
copters as well as small fixed-wing 
craft. 

The Air Force frankly admits that it 
cannot at the present time fulfill th 


Army’s airlift needs. Lt. Gen. F. I 
Everest, USAF Deputy Chief of Staff 
for Operations, said the Air Force today 
could not airlift one complete 
fantry division. The Army’s goal is an 
airlift potential with the capability of 
picking up and moving at least fou 
combat divisions. 

> Whose Airlift?—Army is not pressing 
USAF directly for an airlift increas 
The position, as told Aviation WEEK 
by Maj. Gen. Paul D. Adams, Deput 
Assistant Chief of Staff for Operations 

“We must have airlift to carry out 
our mission. The service that provides 
it doesn’t concern us. We would wel 
come Navy airlift. 

Gen. Adam’s office is decorated with 
models of two new Navy aircraft 
Convair’s turboprop R3Y and Martin’s 
four-jet P6M. 

At the same time, Army wouldn't 
mind having the assignment itself. Army 
now is limited to fixed-wing aircraft of 
not more than 5,000-Ib. empty weight 
through the provisions of a “memo- 
randum of understanding” with the 
Air Force of Nov. 4, 1952. There is no 
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weights. Army 
should be on 


limitation on helicopter 
believes the limitation 
function and not weight. 

> Ground Fight—Support for the Army's 
position on more airlift is mounting in 
Congress. Sen. Stuart Symington, for 
mer Secretary of the Air Force, is back 
ing the Army’s case. His view on air 
power is a bellwether for the Demo 


ratic position in Congress 

“.. 1 have studied the airlift situa 
tion over recent weeks,”’ Sen. Syming- 
ton said, “‘and believe the airlift avail- 
able to the Army is inadequate. 

“If there now is atomic stalemate, 
then it is certain that any new hostilities 
will result in fighting on land—and I 
for one have always believed that any 
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war of any kind will involve fighting 
on land. They always have, and they 
always will,” Sen. Symington said. 

This is in line with the Army’s view- 
point. A top staff officer told AviATION 
WEEK: 

“Supposing the National Security 
Council had decided to send troops 
into Indo-China. If we had been able 
to lift and support a division by air the 
military value of the move would have 
been immeasurably increased. It may 
even be that our decision not to go into 
Indo-China was influenced by our lack 
of airlift.” 
>» What Kind of War?—The problem 
turns on two basic questions: What 
kind of war will we fight? Lacking a 
positive answer to that question, how 
many alternatives can we afford? 

One viewpoint sees the interconti- 
nental bomber or missile force, equipped 
with thermonuclear weapons, as the 
overwhelming, perhaps only, factor in 
national security. Another envisages a 
long series of fringe wars—none of them 
of sufficient individual importance to 
warrant use of large-scale nuclear weap- 
ons against the Russian homeland. 


Manpower 


Spokesmen for the Army claim 
that the manpower reduction will seri- 
ously cripple its ability to carry out fol- 
low-up action after strategic bombing. 
The argument is not anti-airpower. 
Army Chief of Staff Gen. Matthew B. 
Ridgway says the Army needs the mo- 
bility of airlift because it will “largely 
determine the promptness with which 
United States ground troops can exploit 
the effects of strategic air attacks upon 
the enemy.” 

In the fringe war alternative, the 
Army is up against a mathematical 
problem: How many fringe wars equal 
an all-out war? 
> Effect of Manpower Cut—It appears 
that the Administration’s views on man- 
power assignments will prevail. It has 
the personal — of Commander- 
in-Chief Eisenhower, a onetime Army 
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Chief of Staff. And Rep. Carl Vinson, 
chairman of the House Armed Services 
Committee, has said that he would sup- 
port the President’s plan. 

Army strength will be approximately 
1,027,000 men in 1956, down about 
one-third from the average strength 
maintained during the Korean War, 
which was 1,500,000 men. 

However the ball may bounce on 
manpower, the Army is moving ahead 
with plans to increase its use of aircraft 
to gain mobility. 

“The proposed cut only increases 
the urgency of acquiring more mobility 
through use of aircraft in the field,” 
says Col. W. R. Williams, chief of the 
Armmy’s Aviation Branch, G-3 (Opera- 
tions), “and it must be organic mobility 
directly under the control of the Army 
field commander and not dependent on 
an involved chain of liaison command.” 

The use of aircraft in tactical opera- 
tions is a logical progression from land- 
bound vehicles, Col. Williams says. 

Army is employing numerous differ- 
ent arrangements of its squad units in 
the important exercises, Blue Bolt and 
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Follow Me. The eventual shape of 
Army airborne units may largely come 
from the lessons learned in these exer- 
cises. 

One significant part of the exercises 
is beefing up the aircraft complement 
in divisions by 30%. 


‘Cavalry’ 


“The use of tactical nuclear weapons 
means greater dispersion and more fluid 
operations,” Col. Williams predicts. 
‘The reconnaissance elements will have 
several times the area to cover compared 
with the past. The tank is not fast 
enough to find targets for nuclear 
weapons, and its use is limited by ter 
rain and roads. Aircraft are the answer.” 

The Army visualizes the tactical em- 
ployment of aircraft in the same way 
cavalry was used in the Civil War. 

Gen. Adams says: “Jeb Stuart would 
have loved to do it this way.” 

A new organization, which is sched- 
uled to replace the present reconnais 
sance unit this summer, will consist of 
three elements with specific equipment 
and characteristics. 

e First element would be strictly obser- 
vation. Equipment would be two-man 
helicopters such as the H-13, to find 
the enemy and radio the situation back 
to a field headquarters. 

e Second element would be an assault 
or blocking force carried into action by 
larger helicopters such as the H-21. 
Equipment would include rifles, ma- 
chine guns and mortars. The unit would 
have the capability of fighting a sus- 
tained action. 

e Third element would be a unit of 
tanks similar to the present organiza- 
tion. 

Value of this type of organization, 
Gen. Adams says, is that it increases 
capability and decreases the need for 
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men. The Army is also conducting ex- 
tensive studies on the use of electronic 
devices to patrol gaps in ground battle 
lines. These devices would pick up 
movements of men and machines 
within an assigned area, automatically 
report the information to a central con- 
trol center. 

> Key Is Flexibility—-One of the strong- 
est proponents of aviation in the Army 
is Maj. Gen. James M. Gavin, Assistant 
Chief of Staff for Operations. 

“We can’t stay in the same league 
with Russia unless we have flexibility. 
Just as democracy itself is flexible, the 
weapon systems that defend it today 
must likewise be flexible. That flexi- 
bility comes from air mobility,” Gen. 
Gavin says. 

“I foresee the integration of the air- 
plane in every unit of the Army. We 
need all types of aircraft. If we should 
stick to just a small family of airplanes 
we would become inflexible and negate 
ourselves,” he says. 

Gen. Gavin has come up with an 
equation to describe his thinking: Bat- 
tlepower = weight x mobility’. 


Supply 

Gen. Adams predicts a much greater 
use of aircraft in supply work. ““The day 
of big supply dumps in a theater is 
over,” he says. 

“We may find it necessary not to 
permit any supplies at the front except 
those consumed on a day-to-day basis. 

“The supplies will be delivered by 
air daily directly to the consuming com- 
bat units. That way we cut out inter- 
vening supply points. 

“This will increase the mobility of 
our columns which will not be weighted 
down with extra equipment. We figure 
that we will only need about one-third 
the number of aircraft to do the job 
presently done by trucks. This is be- 
cause they can make several trips while 
the truck is making one. The additional 
men required for the aerial supply work 
would be more than offset by fewer men 
in truck companies,” Gen. Adams said. 

“Use of aircraft doesn’t pose any new 
problems. They can be dispersed to a 
greater extent than trucks; concealment 
is simple, too,” he says. 

Gen. Adams says progress toward the 
goal of increasing use of aircraft is 
bound by the present availability of air- 
craft and the Army’s experience in using 
them. 
> Copter Problems—The Army’s heli- 
copter program has lagged because of 
troublesome maintenance and develop 
ment difficulties. The maintenance 
troubles have been the subject of brisk 
and outspoken conferences between the 
Army and the manufacturers of heli 
copters. 

Army complains the aircraft are too 
complicated and lack field reliability. 
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The manufacturers counter with charges 
that Army specifications do not permit 
sufficient design and performance lee 
way. 

Army also is irritated by the present 
system of handling its aircraft procure 
ment and research and development 
through the Air Force. Most of the 
industry would prefer dealing directly 
with the Army since it would eliminate 
time-consuming delays in clearing con 
tract changes and engineering modifica- 
tions. 

There is a growing possibility that the 
Army this year may obtain more au- 
tonomy in its aircraft program 


Army Types on Order 





Army is currently purchasing the 
following fixed- and rotary-wing air- 
craft: 


. 
Desig- 


Company nation Type 





Cessna L-19 Observation 


De Havilland 1-20 
L-23 


T-37 


Utility 
Beech Command 
Cessna Observation 
De Havilland X 


Cargo 
H-13. Reconnaissance 


Sikorsky H-19 Utility 
H-21 
H-23 


H-25 


Piasecki Cargo 


Hiller Reconnaissance 


Piasecki Reconnaissance 


Sikorsky H-34 Cargo 


Sikorsky H-37 Cargo 


X—No military designation. Company 
designation is DHC-3. 

In addition, Army plans to purchase 
a limited number of the Bell Model 212 
helicopter, winner of the recent Army 
competition for a new utility copter 
(AVIATION WEEK Feb. 21, p. 18). 











> Aircraft on Order—The Army is buy- 
ing two new aircraft this year. They 
are the de Havilland DHC-3 Otter, suc- 
cessor to the Beaver, and the Cessna 
T-37A jet trainer. 

e Otter is a single-engine aircraft ca- 
pable of carrying 14 fully equipped in- 
fantrymen and extra ammunition. It 
can operate from runways of 1,000 ft. 
and less. The Army designated the air- 
craft the C-137, but this was turned 
down by the Air Force which insists 
the plane should have an “L” (for 
Liaison) designation. Army order is for 
84 aircraft. 

e T-37A will be the Army’s first jet- 
powered fixed-wing aircraft. It was or- 
dered because present piston-powered 
observation planes are unable to carry 
out the mission of observing and adjust- 
ing fire for the Honest John rocket, 
Wac Corporal missile and the 280-mm. 
atomic cannon. The T-37A has a speed 
of more than 350 mph. Army has or- 
dered 10 of these two-place planes, a 
service test quantity. 

> Convertiplane Interest—Army is dem- 
onstrating a keen interest in the con- 
vertiplane, both as a troop and cargo 
carrier. 

Latest model to roll out is Bell’s 
XV-3 which features a tilting rotor ar- 
rangement. 
> Budget Higher—Growth of aviation is 
readily apparent in new budget figures 
for the Army. The Army in fiscal 1955 
will spend $69 million for aircraft; in 
fiscal 1956, expenditures will increase 
to $118 million. Major part of the 
expenditure increase is for Sikorsky 
H-37 transport helicopters. 

President Eisenhower in his budget 
message told Congress that “. . . the 
Army will maintain 3,600 active air- 
craft, with more than a 20% increase 
during the next two years in the num- 
ber of helicopters.” 

Gen. Gavin puts in bluntly: “Divi- 
sions must move by air. When they get 
to the overseas point they must again 
move by air. If we can’t do that, we are 
not in the business of survival.” 
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NATO Improves Its Aircraft, Training 


By John Coppock 
(McGraw-Hill World News) 


Paris—Western Europe’s air forces are somewhat larger and a great 
deal better than they were a year ago. The outlook for the coming year 
appears to be more of the same—a little more strength, a lot more punch. 

This is the overall conclusion to be drawn from the replies to a 
series of questions put by Aviation Week to Supreme Headquarters, Allied 


Powers in Europe (SHAPE). 

With something over 6,000 aircraft 
assigned to SHAPE in Europe at the 
beginning of 1955, effective numbers 
showed an increase of 20% over the 
previous year. When Gen. Eisenhower 
took command at SHAPE four years 
ago, he had one-third this number of 
planes available. 

But, in the words of a SHAPE 
spokesman, “qualitatively there is so 
great a difference that there is really 
little basis to permit comparing the 
forces available at the end of 1954 with 
those which were available . . . early in 
1951.” 

The underlying basis for the im- 
proved air situation in Western Europe 
is to be found in a whole series of de- 
velopments: 


Equipment 


While deliveries of new European- 
built aircraft have been delayed, a 
steady flow of U. S. planes has per- 
mitted formation of new units and the 
re-equipping of others. 

While Britain’s Hunters and Swifts 

and France’s Mvysteres lagged behind 
schedules, late models of the U. S. F-84 
and F-86 were delivered to Europe in 
quantity under the Mutual Defense 
Assistance Program in 1954. Deliveries 
of new planes did not come up to ex- 
pectations or hopes, but military au- 
thorities were not seriously disappointed 
by the year’s record. 
P Stockpile ‘B’—While NATO author- 
ities do not discuss the supply situa- 
tion in direct connection with 1954's 
failure to bring a German contribution 
to Europe’s air defenses, there is little 
question that the two are related. 

For several years the Pentagon has 
maintained an item on its military-aid 
program known as “Stockpile B,” for 
the initial equipping of German forces 
if and when they are authorized. “Bor- 
rowing” from this stockpile as German 
rearming has been delayed has made 
possible smaller deficiencies in the 
we of other NATO forces. 

is delay, along with generally 
lower force goals, has undoubtedly per- 
mitted a reasonably adequate supply 
of long-lead-time items like aircraft 
needed for existing and planned forces 
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in most Western European countries. 


Airfields and Logistics 


According to SHAPE, “The logistical 
situation must never be considered 
satisfactory. In time of peace to accept 
the prevailing logistical situation as sat- 
isfactory is to court possible defeat in 
time of war... .” 

After that word of warning, the 
SHAPE spokesman continues, “It may 
truthfully be said that progress is being 
made, but improvements are always 
needed.” 
> Infrastructure Situation—NATO forces 
had available to them by the end of 
1954 a total of 132 airfields in usable 
shape, though not all of them were 
completed. 

According to SHAPE, the overall 
program for 165 fields should be com- 
pleted during 1955. Of the total, 135 
will be in NATO countries, 30 in 
Western Germany. 

Operations at fields is said to be im- 
proving, with improved supply systems 
gradually taking hold. Problems remain, 
of course. 

In SHAPE’s view, there is plenty of 
room for progress in the standardiza- 
tion of equipment, development of 
cross-servicing agreements, and _ im- 
proved training programs for handling 
new and more complex equipment. 


Training 


SHAPE believes that “training facil- 
ities and operations are generally ade- 
quate to meet the task at hand.” 

Great progress has been made in air 
training, long considered a weak link 
in NATO’s air force program. There 
is little doubt that this bettering of the 
training program is closely linked to 
the scaled-down force goals which now 
control NATO planning, reducing the 
necessary intake of new manpower and 
making available budgeted funds for 
training which previously was ear- 
marked for expansion. 
> Room for Improvement—But SHAPE 
admits that weaknesses, if less glaring 
than heretofore, still exist. 

“These weaknesses,” SHAPE says, 
“are those normally experienced by air 


forces which are undergoing rapid ex- 
pansion and modernization. . . . None 
of these problems is extremely critical 
or unsolvable. The major weaknesses 
in almost all cases may be attributed to 
non-availability of certain air or ground 
training space and/or to insufhcient 
budgets for the support of all require- 
ments in the training program.” 

In connection with pilot training 
and NATO’s recent search for more 
effective jet trainers, SHAPE says “there 
is no attempt being made to select and 
use any one aircraft as a NATO jet 
trainer.” 

On the basis of reports of NATO’s 
Military Agency for Standardization 
after last year’s trainer competition, 
rumors have circulated that a strong 
official nod would go to the French 
Fouga CM. 170 R. 
> West Germany’s Share—According to 
SHAPE, formation of German air units 
when the Western European Union 
treaty comes into force and West Ger- 
many becomes a member of NATO will 
not provide any serious problems so far 
as can be foreseen. SHAPE was un- 
derstandably disappointed that a start 
on the German air force was not possi- 
ble last year. 

But when that day finally does arrive, 
“there appears to be no special train- 
ing problems prevailing in the forma- 
tion of West German air units. It is 
expected that the training will be ac- 
complished in a manner commensurate 
with the planned flow of equipment te 
the German Air Force.” 

Queried on the meaning for NATO’s 
air forces of the decision to base plan- 
ning on the use of tactical nuclear 
weapons in Europe, SHAPE spokesmen 
fall somewhat short of a precise answer: 

“The North Atlantic Council, in 
recognizing the need to plan on the 
basis that nuclear weapons would be 
used in a major war, essentially recog- 
nized that the training, disposition and 
utilization of air forces should be ad- 
justed to the dictates of atomic war- 
fare. 

This now permits the drafting of 
plans that will most effectively utilize 
the capability of these weapons in 
aerial warfare,” SHAPE says. 
> Mainly Fighters—NATO’s air forces 
remain essentially a none-too-numerous 
but an increasingly-proficient group of 
interceptor and ground-support units. 

Bombers play little part in the organ- 
ization, and there is apparently no plan 
to expand this element of airpower 
within the NATO framework. U. S. 
bombers based largely on the periphery 
of Europe continue to provide the 
strategic air punch for our European 
allies. 
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BISON AND FRESCOS fly across Red Square in this official Russian photo 


@ USSR 


Engine Progress Boosts Red Airpower 


Three major technical advances in Russian airpower were flaunted 
in the face of the West during last year’s May Day parade in Moscow: 


¢ A four-jet, longrange bomber prototype with highly tapered, swept wings, 
in a size class with USAF’s Boeing B-52. 


¢ A squadron of new twin-jet medium bombers of contemporary design, com 
parable to the Boeing B-47. 


© A huge axial-flow turbojet, estimated to produce upwards of 15,000 Ib. 
thrust, that powered both new bomber types. 


Flying at the wingtips of the big Sound and Fury—Th 
bomber as escorts were four MiG-17s, a ppea f new §S 
development of the MiG-15 stand 
jet fighter of the Red air force and s 
lite countries since 1948 

lhe entire flypast was, for th 
year in a row, an all-jet demonstrat 


were anxious for the representatives of 
other nations in Moscow to see their 
new bomber. They rehearsed the show 
everal times and always flew very low,” 
aid Gen. Nathan F. Twining, USAF 
Chief of Staff 

Both of these new bombers had 
been carefully hidden up to that time 
[hat the Reds intend to impress and 
to frighten us with their aeronautical 
progress and with the advanced design 
f their new jet bombers and their new 
jet engines is clear,” he added. 
> Red-Letter Day—On the heels of the 
May Day surprises came Soviet aviation 
dav June 20, featuring almost 700 air 
craft in a sky-searing display over Mos 
cow's Tushino airport. About 450 of 
the participating plkanes were jet 


BADGER (TYPE 39) twin-jet medium bomber in B-47 class, shown in official Navy drawing prepared as recognition aid. 
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MIXED MIGS—15s, 17s and 19s—whistle through Irun Curtain skies in photos from usually reliable source. 


powered. 

Timed to coincide with the public 
demonstration were four additional pro- 
paganda efforts: 

e A preview of the display, written by 
designer Artem A. Mikoyan (MiG-15 
and MiG-17), that hinted at the appear- 
ance of a supersonic aircraft (AVIATION 
Week Sept. 20, 1954, p. 30). Mikoyan 
referred to planes with more sweepback 
and probably meant his MiG-17. 

@ Speed record claim by Moscow Radio, 
asserting that a Red test airplane had 
reached a mark of 1,659 mph. At alti- 
tude, this corresponds to a Mach num- 
ber of approximately 2.5; the current 
recognized speed mark of Mach 2.5 
was set by USAF Maj. Charles Yeager 
in the Bell X-1A in December 1953. 

e First flapping-wing glider was prom- 
ised by Moscow Radio on the eve of 
the Tushino display. It showed on the 
following day to delight the crowd. But 
Mikoyan was not enchanted; his article 
said “. . . we no longer need to imi- 
tate the free flight of feathered crea- 
tures.” Most engineers would agree; 
the chief value of the ornithopter is as 
an aeronautical curiosity. 

e First official Russian pictures of the 
four-jet bomber and the MiG-17s were 
printed in Soviet papers and released in 
the Western world. Picture was of usual 
poor quality, but illustrated the unusual 
aerodynamic shape of the big bomber 
very well. 

> Bluster or Bruisers?—Biggest job for 
Western intelligence observers is to 
evaluate Russian airpower potential on 
a grand scale, based on a few tangible 
pieces of evidence. 

The existence of a single prototype 
bomber would not normally be con- 
strued as a menace to the free world. 
The big four-jet bomber that flew across 
Red Square might have been a proto- 
type, or it might have been one assigned 
to the demonstration from an opera- 
tional squadron. The all-important ques- 
tion is which it was. 

Another aspect of a single-plane or a 
new-model appearance: Do the design 
features indicate that Red engineers are 


9% 


working with contemporary knowledge? 

Without specific knowledge to ques- 
tions like these, there can only be con 
jecture and extrapolation from airplanes 
to airpower. This is the biggest single 
reason that Russian military strength 
continues to be an enigma. 
> What They Mean—T’o most observers 
of Russian airpower, the shock was not 
the bombers; it was the knowledge that 
the Reds had produced and were using 
an enormous turbojet with a thrust rat- 
ing estimated at upwards of 15,000 Ib. 
Some informed speculation that this was 
a ducted-fan type of engine was not a 
consoling thought, either. 

This fact remains: There is no com- 
parable operational engine in the West- 
ern world. 

At least three U. S. engines now in 
development are aimed at that thrust 
figure, including Pratt & Whitney’s J75 
and Wright Aeronautical’s J67. In Eng- 
land, the Rolls-Royce Conway, a 
ducted-fan engine, is pointed toward a 
thrust near that value, and Bristol is 
heading upwards in the ratings of the 
Olympus, now type-tested at 11,000 Ib. 
Snecma’s Vulcain, French engine type- 
tested at 13,200 Ib., is a dark horse in 
the power race. 


All these are test stand or develop- 
ment engines, and are at least one year 
from experimental installation in any 
airframes. 
> Power Upstairs— ‘The altitude per 
formance of Russian turbojets has long 
been the subject of bitter comment from 
Korean combat veterans. “We’re still 
tired of looking up at them,” said one 
commander. 

It is not a matter of hundreds of feet, 
but of thousands. The Reds held. an 
advantage of at least 5,000 ft. during 
the entire Korean war. 

This is an indication of the state of 
the art in turbojet design. Altitude 
performance depends largely on the 
compressor, which must furnish air at 
a density high enough to support a 
flame. Engines flame out because the 
air in the combustion chamber gets 
below that density. 

It is reasonable to assume that Rus- 
sian knowhow in altitude performance 
has been included in the big 15,000-Ib. 
units. The combination of enormous 
thrust and operational ceilings well 
above 50,000 ft. would work to their 
advantage two ways: It would provide a 
safety margin for their bombers and 
it would give their interceptors the ad 


MIKOYAN all-weather fighter is provisional designation of this design, shown in photo 
from Aviation Week source. Tail shows MiG lineage, but wings are new. 
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@ USSR 


vantage over our bombers. 

With powerplants available in this 
class, Red designers are freed tempo- 
rarily from many of the limitations that 
harrass their Western counterparts. 
>» Behind the Scenes—'he surface news 
is bad enough, but what lies below the 
surface is more serious. Production 
engines in that category mean that dur- 
ing the relatively short postwar period 
of eight years, Russian engine tech- 
nology has pushed powerplant develop- 
ment from copies ot low-power German 
wartime engines to units which dwart 
those of the U. S. and Britain. 

l'o do this requires basic knowledge 
in many fields: aerothermodynamics, 
mechanical design, metallurgy, combus- 
tion, lubrication. It requires large de- 
velopment shops, staffed with highly 
skilled mechanics who can turn out the 
single prototype engines for test, and 
who can build a limited series of en- 
gines for service test. 

It requires a major capital investment 
in test stands and flying testbeds, in 
spin pits and gearbox run-in stands. It 
requires large foundries, massive ma- 
chine. shops and quantities of skilled 
and semi-skilled labor. 

This supporting base is the real cause 
for worry when you think about Red 
powerplant prowess. 

PIn the Air—Accepting the advanced 
state of Russian engines, the observer 
turns to a study of Red aircraft lines. 

The big bomber is a case in point. 
Its layout shows that the designers were 
building for altitude operations over 
long range. 

‘They chose a low wing loading and 
high aspect ratio, both the traditional 
criteria of efficient longrange flight. 
Wingspan is about 180 ft., comparable 
to the 185-ft. distance of the Boeing 
B-52. 

Sweepback is on the order of 30 deg. 
The leading edge of the wing changes 
angle at about midspan, and the trail- 
ing edge breaks just outboard of the 
powerplant. Both these changes provide 
extra chord—and therefore extra avail- 


able thickness—for the semi-buried 
powerplants. 

Fuselage and tail are typical of the 
early postwar era and show no particular 
attempt to clean up the lines. The 
vertical surface has some small amount 
of sweepback, but the horizontal tail is 
unswept. 

This curious reversal of the usual 
aerodynamic practice of sweeping the 
tail on a straightwing airplane (as in 
Lockheed’s F-94C or Ilyushin’s [1-26 
series) poses the problem of why the 
designers did that. 

One engineering estimate: Red struc- 
tural knowledge lags that of this coun- 
try. The inability of the Russians to 
build large-span, thin wings forced them 
to fairly thick sections, and they had 
to sweep the wing to raise the critical 
Mach number. 

There is another and cynical atti- 
tude: Before the days of compressibility, 
there used to be a saying that if you 
saw an airplane with sweepback, it was 
because the designer hadn’t estimated 
his center of gravity correctly. 
> Newer Lines—Of greater interest is 
the advanced layout of the Type 39 
twin-jet bomber that hurtled across Red 
Square in a group of nine planes. It 
has the trademarks of an Ilyushin de- 
sign. 

Wings are swept, and mount the big 
turbojets snugly against the side of the 
fuselage. Leading edges are cranked, 
increasing the chord toward the wing- 
fuselage intersection. Paired boundary- 
layer fences are mounted on the upper 
surfaces. Large streamlined pods slip 
over the trailing edge of the wing and 
probably carry part of the fuel supply. 

Engine inlets are preceded by ramps 
and provide for boundary-layer bleed 
in the accepted manner. 

Size and design of the plane have 
been declared comparable to those of 
the Boeing B-47 by Gen. Twining. 
> Fresco and Falcon—In the fighter 
field, the most recent addition to the 
Red air force is the MiG-17, code- 
named Fresco by the U.S. military. 


Fresco 1s to the MiG-15 (Falcon) as 
the F-86H is to the F-86F. There have 
been some aerodynamic improvements, 
power has been increased, and the les- 
sons learned in Korean combat have 
been fed into the layout. But the 
MiG-17 is only a slight development 
of the MiG-15, is probably not super 
sonic in level flight. 

Fresco, Badger (the Type 39 twin 
jet bomber) and Bison, the big four-jet 
job, are the new products demonstrated 
on May Day. 
> Other Sightings—There have been 
unofficial reports of a large straightwing 
turboprop bomber, powered by fdwr 
engines. Press reports emanating from 
Germany have credited this plane to 
a new member of the Russian design 
heirarchy: Miassischtschev. 

It now appears that there is also a 
four-turboprop sweptwing bomber to be 
credited to ace designer Sergei Ilyushin. 
An East German publication, in an 
article on “A great engineer—S. V. 
Ilyushin” —refers to the I-13, a “mighty 
longrange bomber that is equipped with 
turboprop powerplants.” ‘The article 
presents profile drawings of all of Ilyu- 
shin’s better-known designs, and shows 
the I-13 as a low-wing configuration 
with modest sweepback on wings and 
tail. 

The same article corrects the designa 
tion mixup of [I-26 and 11-28 by show- 
ing the former as the straightwing, 
swepttail layout. The I[]-28 has a 
straight wing and tail, and is apparently 
the forerunner of the [1-26 although 
numbered after it. 
> Other Areas—Recently, German scien- 
tists who spent the postwar years con- 
tinuing their projects under Russian 
eyes have been returning to Western 
Germany. Whole design teams have 
come back, with their families shipped 
on ahead of them, in complete freedom. 

The interesting aspect is that appar- 
ently the Russians have exhausted them 
of the special knowledge they wanted 
to get, and have not wanted to let 
them continue to work on new projects 


BISON (TYPE 37) four-jet bomber shown in official Navy Dept. artist’s conception was one of three new types shown last May Day. 
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@ USSR 


in Russia. But before these scientists 

were allowed to leave, they went 

through a “decontamination” period 
during which their work was confined 
to non-classified aspects of non-military 
and non-aviation industry. 

> Transport Enigma—Another enigma 
in Russian air strength is air transport. 
What little Western observers have 
seen of airlines inside Russia has not 
been impressive. 

Marshall MacDufhe, writing an ovt- 
standing survey of Russia called “Red 
Carpet,” says that during his entire trip 
~which covered most of the southern 
and western provinces by air—he only 
saw one four-engined transport. Most 
of his travel was in II-12 light transports 
comparable to the Convair 240 or in 
the Li-2s, which are redesignated Doug 
las C-47s from wartime Lend-Lease. 

The importance of air logistics to a 
strong air force in being is self evident; 
vet competent observers like MacDuf- 
fie, who have been through major cen 
ters of troop transportation, report only 
small movements by air. 
> Training—There has been little or no 
knowledge on the pilot training pro- 
grams in Russia and the satellites. The 
“on-the-job” training in Korea showed 
itself by the sloppy tactics of MiG-15 
pilots during their first appearance at 
the front. 

Defecting Polish pilots who fled to 
Denmark had logged a surprisingly small 
number of hours to be flying jets on 
routine operations. 

But the entire scope and program of 
pilot training remains a cloudy vista. 
> Ahead in Missiles?—So does the Red 
missile program. The only sure infor- 
mation is that they took over Peene- 
muende and a few scientists; the bulk 
are now and have been in this country 
since the end of the war, now stationed 
at Redstone Arsenal, Ala. 

But well-informed officials like Sen 
Stuart Symington have stated that Rus 
sia is ahead of us, particularly in the 
development of the intercontinental 
ballistic missile. 

Thus to the interested observer—and, 
one suspects, to many intelligence 
specialists—Russian air strength contin 
ues to be a mystery seen through the 
glass darkly. 

But although it isn’t possible to assess 
the effort exactly in terms of numbers 
or tons or personnel, there can be no 
mistaking the deadly seriousness of the 
game, and the value of the stakes 

The race for technical superiority is 
on, and has been since the first Russian 
atomic bomb was detonated. The ap 
pearance of a heavy bomber, modern 
medium bombers and extremely power- 
ful engines serve as a new benchmark 
from which to measure Red aeronauti 
cal progress. 

It has been amazingly swift. 
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foreseen contingencies not ordinarily anticipated in specifications 


or described in operating requirements. 





Therefore, Diaphlex Pressure Switch designs incorporate a wide range 


of materials, sensing elements and electrical features which are necessary 





to conform to the particular specification and operating requirements. 
All Diaphlex Pressure Switches are Qualification Tested to applicable 

Military and Customer Specifications before being quantity produced. 

We invite your inquiry 


Cook Electric Company 


JU Southport nicago 14, ill 
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MARTIN MATADORS at Bitburg Air Base, Germany, are posed for flight while an F-86 Sabre flashes by to demonstrate the flight path. 


Missiles Move Into Operational Lineup 


By David A. Anderton 


Six service missiles now are in stock in the military arsenal of the United 
States, with at least two more ready to join them. 

Corporal tactical missiles and Honest John ballistic rockets arm 
U.S. field artillery batteries in Europe. 

Nike anti-aircraft missiles are spotted in more than 100 sites protecting 
13 major U.S. cities. 

Terrier anti-aircraft missiles and Sparrow air-to-air weapons are mov- 
ing into Fleet units after two years of intensive testing by the Navy. 

Matador tactical missiles with medium-bomber range have been de- 
ployed by USAF in two operational squadrons in Germany; more squadrons 
are training in this country. 


[his transition from service test units 
to operational use is the outstanding 
missile development of the year just 
past and a most significa ( 
ward in the technology of new 
weapons. 
> Early Yield—With t! eption of 
Honest John—actually not rue guided 
missile because it lacks in-flight guid 
ince—these weapons n n service are 
the first fruits of the postwar missile 
program. 

Most of them date in concept back 
to 1946; their development was frozen 


ind production ordered by K. T. Keller 


Honest John rockets arm the 3rd Field Artillery Battery (Rocket) starting to move out on reconnaissance. 











VOUGHT REGULUS is recoverable missile test vehicle. 


in 1951, while he was head of the 
Office of Guided Missiles. 

Although the basic operational ideas 
have not changed since then, the re 
finements of doing the job have not 
been static. 

Nike, for example, was developed to 
counter the Russian Tu-4, an adapta- 
tion of our Boeing B-29. The general 
kill equation currently could be stated 
as one Nike equals one Tu-4. Con- 
tinuing improvements in reliability and 
accuracy have given the Army hope 
that Nike could cope with better Red 
aircraft. In this case, the kill equa- 
tion might have to be three Nikes for 
one Russian jet bomber. 

As a comparison, without continuing 
improvement, the kill equation might 
have to weigh ten Nikes against one 
Red jet. 
> Field Operations—The rugged service 
test programs of the Army, Navy and 
Air Force have paid off in the quick 
transition to operational use 

Army has been using White Sands 
Proving Ground more and more as a 
simulation of battl 


conditions, where 


Launcher is elevated for performance checkout and then Honest John roars off 


a 


CORPORAL is erected on launcher for te 


firing at White Sands Proving Ground. 


itteries train i ration and firing 
of their weapons. Before this, they 
g0 on convoy over the desert to a re 
mote site and set up a battery under 
held conditions The heavy handling 
that missiles get under this treatment 
soon points out obvious failings in 
equipment reliabilit 

Navy, with its unusually stringent 
test requirements, has spent two years 
of imtensive airborn ind shipboard 
work straightening out Sparrow and 
Terrier, learning how to handle 20-ft 
long shells and 8-in.-diameter aircraft 


immunition 

Air Force expended dozens of Mata 
dors in test firings, flying orbits ov 
Holloman AFB and downrange at Pat 
rick AFB, with a chase aircraft standing 
hs 


Jointly ontractor and service per 
mnel have sweated in the desert and 
frozen in the Arctic, testing and oper 


iting under extremes of weather and 
nge and firing site conditions. Out 
yf these thousands of man-hours have 
come the reliabk 
of toda 


operational miussiles 


Parachute drogue slows landing. 


toward 
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> Scientific Progress—Meantime re 
search and development has progressed 
in the engineering ofhces, laboratories 
and test stands. Basic advances have 
been made in every field of missile tech- 
nology from the science of aerodynamics 
to that of structures 

Specific highlights includ 

e All-aluminum rocket motor devel 
oped by Bell Aircraft Corp. Heat 
transfer problem, which stymied en 
gineers in motor design for years, has 
been licked in this unique engine by 
pplication of a simple and basic prin 
ciple, 

e First full-scale tests in the engine 
altitude facility at USAF’s Amold En- 
gineering Development Center. Among 
the powerplants tested was a large mis- 
le ramjet developed by engineers at 
Army’s Redstone Arsenal, Huntsville, 
Ala. 

e Guidance progress in every type of 
vstem, traced to increased avionic re 
liability and better magnetron and kly- 
stron tubes 
e Advances made in aerodynamic the- 
ory that permit more extensive use of 


distant target. 
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Sperry Sparrow, air-to-air missile, joins the fleet after two years of intensive testing like this: 


FIRED from attacking Douglas F3D, Sparrow rockets toward . . . 


STRIKE! Sparrow blasts drone with lethal warhead and. . . 


analytical methods. A specific aerody- 
namic contribution has been the de- 
velopment of a new airfoil section with 
the trailing edge portion cut off square 
instead of tapering to a fine edge. The 
section is one of optimum drag-struc- 
tural relationship. 

e Better structural design based on un- 
derstanding of the actual life and op- 
erating conditions applied to a missile. 
Long-life, high-strength structure is 
wasteful if the missile has a total life 
cycle measured only in minutes. In 
one specific example, a missile body 
section now weighs only 38% of what 
it would have weighed about 10 years 
ago. 

> Detail Design—Much experimental 
and test work with missiles has pro- 
duced unusual new design details. One 
of these is a toroidal pressure vessel, 
replacing the early spherical design, and 
much more amenable to packaging 
within the limited confines of a missile 
envelope. 

Contractor experience with missile 
systems has educated some of the de- 
sign personnel, formerly schooled in 
standard aircraft practice. ‘They have 


106 


learned tricks from the automotive en- 
gineers who have contributed to ve- 
hicle design and launcher details. 

The engineers, formerly only inter- 
ested in an airplane or missile until it 
got into production, find themselves 
huddled in a slit trench or in a con- 
crete blockhouse, watching the firing, 
seeing at first-hand what there is to 
go wrong when their ideal designs hit 
field conditions. They have learned 
more about engineering and design by 
doing on missile projects than they ever 
learned before in aircraft. 
> Missile Systems—This has been one 
of the many benefits of the systems 
contract. ‘The contractor has gotten 
into the business of supplying vehicles 
for servicing and transportation, simu- 
lators for training, panel displays for 
education, fire-control points, radar and 
telemetry stations and test facilities, 
in addition to his primary responsi- 
bility of getting the bird built. 

In a typical missile assembly area, 
two parallel lines feed toward the fac- 
tory door. Down one of them move 
the missiles, brightly painted and 
dollied for easy movement. Down the 


TARGET aircraft blazes furiously in death dive. 


other roll assorted wheeled trailers and 
vans, containing power supplies, mazes 
of checkout gear, servicing and 
nance equipment 

Perhaps more than any other single 
factor, this dual assembly line symbol- 
izes the multiple tasks and design prob 
lems of a contractor with a missile 
systems contract. 
> Wheels and Towbars—The funda 
mental premise of a systems contract 
is that a complex weapon must have 
simple management. All the loose ends 
must be gathered together under one 
roof, and all the responsibility placed 
on a single pair of shoulders 

The basic task of the contractor 
sounds simple: He must provide a 
weapon system, complete and ready to 
20. 

Under this form of contract, he 
must assume functional responsibility 
of propulsion systems, avionic equip 
ment and launchers. The complex 
test and checkout gear involves his 
engineers in new facets of human en 
gineering; one unexpected dividend 
of the systems contract has been new 
concepts of go-no-go checking tech- 


mainte 
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Northrop F-89-D Scorpion Fuel Pods 
Almost Entirely Resistance Welded 


The Aircraft Division of Day & Night Mfg. Co., Monrovia, California, manufacturers 
of the fuel pod for the Northrop F-89-D Scorpion, take full advantage of all the 
possibilities of resistance welding. As much as 98% of the fastening in the fabrication 
of component parts of the fuel pod is done with Sciaky spot and seam welding. 

Day & Night technique of fabrication reveals some interesting examples of 
simplicity and efficiency. The fuel port assembly for instance does not use the 

classic pairs of parallel seam welds which criss-cross at right angles 

Instead a seam weld following the shape of the opening has been adopted 

You can read the details of this and other interesting facts of Day & Night 
resistance welding by writing for “Resistance Welding at Work,” Vol. 3 No. 6. 
Day & Night resistance welding of the Scorpion’s fuel pods is another fine 
example of Sciaky basic thinking welders designed to do more useful work 

at lowest operating cost with maximum reliability. 


Largest Manufacturers of Electric = ; AK y 
-~ 


Resistance Welding Machines in the World 
Sciaky Bros., 4935 W. 67th Street, Chicago 38, Illinois 





THIS ALASKA WEATHER 
@ SURE BUILDS UP FAST— wT HS 
JE INLY 
OPERATION OY Tie SPAR Were 35 POUNDS! 
BRINGING IN! | 


At ndra 
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= as . YEAH, SPAR'ISA 
‘as | CINCH TO SET UP AND 
———\ finn OPERATE. AND, BOY, IT 


a . BRINGS /EM IN 
* ( ON THE BUTTON! 
































MM HEY THAT'S LET'S GET OVER TO THE | 
Yf} FAST LESS THAN SHACK AND SEE IF MAC'S 
a ame / ZO MINUTES AND J. PICKED UP THE JETS — 4 
OF THE Runway, )/// SHES ALL ON THE SCOPE. 
"OE! ’ SET UP! 



























































PORTABLE GCA RADAR SPAR UNIT 








HELLO, TUNDRA— ROGER, 
THIS 1S CHARLIE CHARLIE FLIGHT 
FLIGHT LEADER-WE'RE| LEADER-GOT YOU ON 
FLYING IN THE SOUP.\ THE SCOPE. YOU/RE 
ARE WE CLEARED 70 % ABOUT 8 MILES 
MAKE AN APPROACH 1 OUT. TURN RIGHT 
ON SPAR? HEADING O45. 


// - lo) . 
"4 YOU KNOW, JOE —THEY’D 

' pees NEVER BE GETTING DOWN IN 

ee »-—\ THIS WEATHER IF WE DIDN'T 


























WRITE FOR PERFORMANCE SPECIFICATIONS ON SPAR 
the world’s first portable GCA that is simple to operate 
low in cost and more accurate than any comparable GCA 
landing system in existence. 
Foreign Inquiries: contact Bendix International Division 
205 East 42nd St., N. Y. 17 

















LABORATORY FOR ELECTRONICS, INC. 
SPAR HAS SIMPLE ONE-KNOB CONTROL. 75 PITTS ST., BOSTON 14, MASS 
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niques developed for ease of mainte 
nance and operation in the field. 

A large variety of wheeled and towed 
vehicles have to accompany a missile 
unit into operations. ‘The missile it- 
self has to be transported, perhaps un 
assembled; it has to be reassembled, 
aligned, moved to checking, fueling and 
arming sites, and finally to its launcher. 

The German V-2, operating in war 
time with rocket battalions, required 
a fleet of 32 special vehicles to handle 
the tasks associated with the simple 
firing. A typical contemporary missile 
is supported by 64 different major 
items, including mobile vehicles and 
stationary equipment. 
> Super-Systems—But these are only the 
start. When engineers talk in terms 
of systems contracts for as vast an 
undertaking as the Convair Atlas inter- 
continental ballistics missile, they are 
talking big. 

Atlas originated under a systems con- 
cept, glued together under Convair op- 
eration. But it now is coming un- 
stuck, with much feeling pro and con 
[his current situation may well be 
the turning point in the systems con 
cept. 

There has never been like 
Atlas, and consequently there is no 
experience in handling a job of that 
unknown magnitude. Big vehicles have 
been built before; perhaps the closest 
approach to an Atlas-type systems con- 
tract would be producing a Forrestal- 
class carrier. But most big structures 
have been based on progressive experi- 
ence with smaller ones. Atlas is first 
and has very little to draw on but en- 
gineering courage. 
> Coming of Age—With Atlas in the 
stockpile, the push-button war era will 
have arrived. But it’s a long way off 
and today’s one Sparrow does not make 
an arsenal. 

In missiles, then, the military posture 
is one of transition from the first tenta 
tive and exploratory firings to the first 
combat-simulated use. It’s a question 
now of building the experience that 
can only come with many field oper- 
ations, in maneuvers and continuing 
tests. These have to be backed up 
with progressive development and _ re- 
search work behind the scenes, feeding 
in new knowledge five or 10 years 
ahead of time. 

These are the steps that lead to the 
weapons of tomorrow. 


a missile 


Missile Types 


About 30 different missile projects 
now are aiming toward tangible hard 
ware, with an unknown number of de- 
sign and development projects behind 


them. The industry sees an annual 
billion-dollar-mark for the first time 
since missile development began in 
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the prolific post-World War II period 

Almost every major airframe and 
avionics manufacturer is in the picture, 
and the net of subcontractors for manu 
facturing and suppliers of equipment 
extends downward through hundreds 
of small industries. 

The specialized technology of missile 
designs is giving extra employment to 
small engineering firms specializing in 
consultation on one particular phase of 
science, or firms with a group of skilled 
draftsmen and designers. 

Private research institutes and foun 
dations supplant the major effort of 
government-owned research and _ test 
facilities with projects delving just be 
yond the foreseeable future. 

An indication of the magnitude of 
the current program can be seen in 
the listing of guided missiles in the 
Technical Specifications section of this 
issue. 
> Balanced Effort—Missile projects are 
about evenly divided between offensive 
ind defensive weapons, with the slight 
edge going to the offensive job. Heaviest 
effort is going into surface-to-surface 
missiles, with anti-aircraft (surface-to 
ill 1 close second. 

Big three in the SSM strategic mis 
sile category are Convair’s Atlas, North 
American’s Navaho, and Northrop’s 
Snark. Chronologically, Snark is a 
near-operational weapon, Navaho is in 
the early flight-test phase and Atlas is 
made of the nebulous web of engineer- 
ing dreams. 

All are aimed at intercontinental 
atomic or hydrogen capability, carrying 
the lethal load over distances ranging 
upwards from 4,000 mi. 

e Snark is a subsonic cruise missile, 
with a flight altitude comparable to to 
day’s jet aircraft, which it greatly re 
sembles. Its highly swept, thin wings 
of high aspect ratio were designed with 
1erodynamic efficiency as the first con- 
sideration. The bulky cylindrical fuse 
lage houses fuel, guidance (reported to 
be a star-tracking navigational system) 
and the turbojet powerplant fed 
through an underbelly flush inlet. 

e Navaho is a supersonic cruise missile, 
blasted by a rocket motor to cruise at 
iltitudes well above 50,000 ft. Power 
for flight comes from ramjet engines, 
capable as a class of operating to Mach 
numbers approaching 4 and altitudes 
approaching 100,000 ft. ' Navaho’s en- 
gines are working at lower values 

e Atlas is an intercontinental ballistic 
missile (IBM), powered by rocket en 
gines and using multi-stage construc- 
tion to achieve the terrific speeds and 
altitudes needed for its range. Peak 
altitudes may be about 600 miles, top 
speed up to Mach 15. Problems and 
possibilities of this kind of missile were 
outlined in Aviation Week Feb. 28, 
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e Nike, in the anti-aircraft field, has 
been far and away the most publicized 
missile. An operational unit since early 
last year, Nike has been beset by the 
major problems of localized public re- 
lations. The areas that once screamed 
for air defense are now screaming to 
get the Nike batteries somewhere else. 
An unfortunate program of public edu 
cation, left by default largely in the 
hands of local politicos, Legion com 
manders and ROTC professors has 
done Nike absolutely no good. 

It’s an interim weapon, and every 
body should know that. It is a reliable 
and accurate weapon within the param 
eters laid down for its operation. Its 
killing power is excellent against piston 
engined planes, less so against theo 
retical jets. It is expensive, can be 
fooled by enemy tactics and counter 
measures, but it’s there and available. 
© Corporal, a tactical missile with bat 
tlefield range, has gone into service with 
field artillery units in Europe. Cor- 
poral is a rocket-powered development 
of the Corporal FE research rocket de- 
signed by the Jet Propulsion Laboratory 
of California Institute of Technology. 
¢ Honest John is a less-complex beast 
and should not in fact be listed with 
guided missiles. It most nearly resem- 
bles an overgrown bazooka, even to the 
shape of the rocket body. It is a ballis- 
tic rocket of medium range, launched 
from a simple mobile rail and aimed 
like an artillery piece. Once it has left 
the launching rack, there is not further 
control over its flight. 

e Terrier is the Navy's contemporary 
bet for anti-aircraft. Not the least of 
the Navy worries is the problem ’* of 
handling and storing what amounts to 
1 20-ft. long artillery shell. «Adapting 
ships for storing, assembling, feeding 
and firing Terrier missiles taxed Naval 
architects beyond their usual level of 
application. The guided-missile cruisers 
about to go into service with the Fleet 
will be not much more than floating and 
mobile final assembly lines and launch 
ing points. 

e Sparrow has been air-tested by Marine 
and Navy units, firing the air-to-air 
missile against targets and drone air- 
craft. Though small, a combination of 
a highly lethal warhead and well-de- 
veloped guidance makes the Sparrow, 
even in its current interim form, a 
very formidable piece of airborne ord 
nance. 

Summing up the past year of missile 
progress can be dune simply with a 
single word: Transition. There are, of 
course, the tremendous implications 
that are seen as we swing more and more 
toward the weapons of the future. 

If we had to go to war tomorrow, this 
half-dozen would represent the payoff 
on a five-billion investment. Next year 
will be even better. 
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McMillan — pioneers in the design and 
manufacture of streamlined radomes for aircraft 


and for guided missiles 


a, Mell | | LABORATORY, INCORPORATED 
2nd McMILLAN INDUSTRIAL CORP. 


IPSWICH, MASSACHUSETTS 
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ADDRESS INQUIRIES TO MCMILLAN INDUSTRIAL CORPORATION, IPSWICH, MASS 
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Corning — pioneers in research and 
manufacture of thermal and sh 


Tor military and industrial applications. 


CORNING GLASS WORKS 
New Products Division 


CORNING, NEW YORK 
Coming meats sdbtiacch tt Gleestd 


radome production 
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uses the HOBA 


model 871 


we 


.. the MODERN WAY! 


The Hobart Model 871 Power-Pull is a dual-purpose tractor and power unit 


Powered with a Chrysler Industrial V-8 
Engine, it is governed to run three miles 
an hour in low gear and up to fifteen 
miles an hour in high gear. It has plenty 
of power and traction for towing lighter 
airplanes, such as the Lockheed P2V 
Neptune shown in the picture. 

When used as a mobile power unit the 
generator is rated at 1000 amperes, 26- 
32 volts, continuously. It has a regulated 


CASTERS AUR Ling 


Model 871 as modified for Eastern 
Air Lines includes improved fea- 
tures for increased efficiency, ease 
of operation and maintenance, and 
greater flexibility. 


Box AV-35, 


accuracy of one percent with response 
time of less than 0.2 seconds. It is avail- 
able with constant-voltage controls for 
starting reciprocating engines, or con- 
trolled-current (from 700 to 1300 am- 
peres in increments of 100 amperes) 
constant-voltage output for both split 
bus or common bus aircraft. Controls 
are completely automatic. 

Operator conveniences of the 871 in- 
clude comfortable seats, excellent visi- 
bility and safety. Steering is of standard 
automotive type. Wheel base is 75 inches, 
and the maximum height is less than 58 
inches. Front and rear tread are 56 
inches. Service weight is 4500 pounds. 
The heavy rigid frame and special 
chassis add ruggedness— it will stand 
the gaff of the toughest jobs, keep going 
over long schedules, yet with the lowest 
possible upkeep. 

Additional information about the 871, 
or the more than fifty other Hobart 
Ground Power Models, can be obtained 
by writing to us at the address below. 


HOBART...America's most 
complete line of ground power 
units for airplanes, helicopters, 


missiles, and radar. 


TROY, OHIO (Hobart Brothers Affiliate) 
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The air transport industry is suffering its final growing pains 


with the prospect that this year will bring coming-of-age 


adjustments. Vast growth prospects are ahead for this billion- 
dollar business. But each segment suddenly has outgrown 

the management, financial, equipment and regulatory policies 
under which they have operated. 

Domestic and international carriers, pinched by rising costs, 
narrower profits and decreasing attraction for fresh capital, 
will streamline business methods and seek higher fares. 

Local airlines expect permanent certificates to end their 
insecurity but they will still need a low-cost feeder plane. 


Nonskeds see better prospects for permanent certification. 
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Trunks Head for New Records, Problems 


By Preble Staver 


The U.S. air transport industry was a healthy giant during 1954. The 
past year saw one segment of commercial air transportation—the 13 scheduled 
trunk airlines—approach $1 billion gross revenue. 

Backbone of the industry, the domestic trunklines, in 1954 established 
record highs in all but one type of traffic. Total revenues were $982,750,000, 
a gain of 12% over the preceding year. 

Industry and government leaders predict a continued growth in 1955 
with record volumes of air passengers, mail and cargo exceeding the impressive 
marks set in 1954. 


Reasons for trunklines’ favorable year: 
e Continued increase in the volume of 
air travel. 
¢ Financial outlook that was good on 
the whole. 
¢ No dependence on government sub- 


sidy except for three or four individual 
carriers. 

In keeping with the almost phe- 
nomenal trafic growth, there was a 
continuing accent on safety, resulting in 
one of the best safety records achieved 


LOCKHEED SUPER CONSTELLATION 


114 


iirlines—.08 
passenger 


by the U.S. scheduled 
fatalities per 100 million 
miles 

This figure compared with .60 in 
1953 and .38 in 1952, the 
record vear. 
> New Records—Here arc of the 
records compiled by the trunk airlines 
during 1954: 
e Passengers, as usual, constituted the 
bulk of the trafic and revenues. Ap 
proximately 29.5 million 
were flown over 16 billion passenger 
miles, and earned for the carriers $875, 
000,000 in revenues. were 
passenger records. 
e Coach passenger traffic accounted for 
of the total domestic trunkline 
travel, another new The sig 


prev 10us 


some 


passengers 
[hese 


new 


707 
93% 


record. 
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DOUGLAS DC-7 


nificant increases in air travel were di 
rectly attributable to the continued d« 
velopment of aircoach services 
@ Mail ton-miles showed an increase of 
12% for a total of 80,176,000, mail 
revenues of $38,925,000 were up less 
than 7%. Mail yielded just 5 rf 
total revenues. Airmail was carried at 
48.59 cents per mail ton-mile 
e Air express was the only servic« 
show a decrease. The 40,090,000 t 
miles flown was 10% below the 
figure. Gross revenue from air express 
was $15 million. 
e Airfreight flown totaled 144,242,000 
ton-miles and produced revenues of $32 
million for gains of 9.5% and 12%, 
respectively, over the preceding year. 
e Total revenue ton-miles showed a 
12% increase over last year’s 1.6 billion 
The yield per ton-mile dropped slightly, 
however, from 53.66 cents in 1953 to 
53.24 cents in 1954. 
> Profit Squeeze—Only dark spot on the 
otherwise bright horizon for these ait 
carriers is the more rapid climb of ex 
; 


t 
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penses compared with revenues. Total 
expenses increased 14%, to a new high 
O )5,200,000. It meant that operat 
me of approximatels 5 

was about 5% less than the 

efore. Shrinking profit 

1 major problem for the 

rating 


$87.5 


margin 
group, 
income has declined 
record of $106 mil 
iched in 1951, dropping to 
in 1952 and down to $88§ 


1953 


since the 


million in 


Probl 


m of financial stability is com 
unded by the need for fresh capital 
to finance expansion and the failure to 


vin the confidence of the 
publi 
try’s inability to realize adequate earn 
ings is the big drawback in its efforts to 
ittract the independent investor. ‘This 
but one of several fundamental prob 
ms requiring the constant attention 
‘f airline officials to maintain a healthy 
business 
An extremely active year ahead is th 
forecast—a highly competitive year in 


investing 
Chere is no question the indus 
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which the trunklines will be oftering 
increased space for both passengers and 
Thus, the air traveling and ship 
ping public should be getting more and 
better before in al 
transporation histor 

> Need for Higher Fares—Airline of 


ficials are looking forward to the im 


Cargo. 


th in cvel 


SCTVICE 


mediate future optimistically, and on a 
longrange basis they see the current 
trend contimuimng 
for another decade More than one 
company hopes that it will be possibk 
to hold unit costs at approximately th 
same level as in 1954, but an upward 
idjustment of fares would seem to be 


vear-to-yea crowth 


in the cards 

Che usual trafic slump of the first 
quarter was revised in 1955 and busi 
ness for the months of January, Febru 
arv and March was running well ahead 
of the period last year 
However, the 1955 first quarter was not 
looking much better as far as profits 
were concerned. ‘The trend of narrow 
ing profit margin is the trunk carrier's 
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YOUR 

OPINION 

IS WHAT 
REALLY COUNTS 


As you turn the pages 

in this issue of 

Aviation Week, 

we know that you'll 

be favorably impressed 

by these advertisements... 


page 
21 Link Aviation, Inc. 


125 B. G. Corporation 


147 Rotol, Limited 


153 Austenal Laboratories, Inc. 


Thomas A. Edison, Inc. 
Gyromechanisms, Ine. 


Fairchild Engine and 
Airplane Corporation, 
Aircraft Division 


Mycalex Corporation 
of America 


All American Engineering 
Company 


229 Yardney Electric 
Corporation 


Your favorable response helps 
us serve these advertisers... 


and our other clients. 


YOUR OPINION IS WHAT 
REALLY COUNTS 


Perhaps you would like to 
learn more about our 
approach to Advertising 
and Public Relations. 
Just write or phone 

for the booklet, 

“How Advertising and 
Public Relations Can Help 
Your Company.” 


GAYNOR & COMPANY 


INCORPORATED 


ADVERTISING and PUBLIC RELATIONS 


10 East 49th Street 
New York 17, N. Y 
PLaza 5-5750 
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biggest argument for a fare increase. 
General industry feeling is that the 
airline fare level has been static too 
long; that increased fares become neces- 
sary to help offset the narrowing profit 
margin under which they have been 
operating. A complete lack of sympathy, 
so far, on the part of the Civil Aero- 
nautics Board has forestalled solving 
the problem of reduced profits. If the 
fare level problem can be settled, it is 
believed there is no limit to the growth 
of the industry’s trunkline segment. 
> More by Air—The increased accept- 
ance of air transportation for travel is 
best exemplified by the air carrier’s 
penetration of the passenger traffic mar- 
ket. Although the total number of pas- 
sengers using common carriers has 
declined, particularly since World War 
II, the number using airlines has in- 
creased. This trend continued in 1954. 
There was a gain of some 12% in pas- 
senger traffic for the domestic trunk and 
local-service airlines, whereas the rail 


coach and Pullman traffic was off about 
9% and a loss of 12% is indicated for 
intercity bus traffic. 

Distribution of the intercity passenger 
business among the three major types 
of common carriers in 1954 was: do 
mestic airlines, 28.9%; bus, 30.5 
and rail, 40.6%. The airlines’ share in 
the market has been increasing for 
both first-class and coach services. First 
class airline passenger traffic growth 
didn’t match the first-class rail until 
1952; since then it has pulled steadily 
away, to where, in 1954, the number 
of passengers carried by the airlines was 
twice that of the rails. 

In 1954, for the first time in history, 
an air carrier reported a greater total 
of intercity passenger miles than any 
railroad in the U.S. 

American Airlines’ total, for the first 
six months, of 1,746,060,000 passenger 
miles took the long-held leadership from 
the Pennsylvania Railroad for the pe- 
riod. However, the adverse effect of 


Domestic Trunklines—tTraffic, Revenue and 


Expenses, 1953-1954 








Item 

Traffic 

Revenue Passengers 

Revenue Passenger-Miles 

Mail Ton-Miles 

Express Ton-Miles 

Freight Ton-Miles 

Total Revenue Ton-Miles 
Revenue 

Passenger. 

Mail. 

Express 

Freight. 

Total Revenues 
Expenses, Total 
Operating Income. 





16,233,000,000 


144,242,000 
1,847,855,000 


$875,500,000 


982,750,000 
895,200,000 


Percent 


1954 1953 Change 


29,413,000 26,137,000 
14,298,000,000 13.53 
71,726,000 11.78 
42,515,000 —5.70 
131,779,000 9.46 
1,637,451,000 12.85 


12.53 


80,176,000 
40,090,000 


$775,782,000 12.99 
36,453,000 6.87 
16,830,000 10.86 
29,341,000 9.83 

878,793,000 11.95 
790,716,000 14.07 
88,077,000 —5.4 


38,925,000 
15,001,000 
32,225,000 


87,550,000 
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United Air Lines first fo offer all-cargo flights 
keeps on bringing you “firsts” in freight service! 


United was the first scheduled airline to offer all-cargo flights 
(1940)... the first with specially-equipped “flying freight 
cars” (1943)... and through the years the “firsts” More than 254 United flights daily 
have kept right on coming from United Air Lines. — Air Cargo on every one 
For example, United Air Lines now offers you 
Reserved Space Air Freight. It’s new. It’s exclusive with 
United in the U.S. You can reserve space for your 
freight shipments in advance, previous consideration 
having been given mail and express space needs. 
Also new, are interline arrangements whereby you 
can ship via United Reserved Space to 84 foreign 
countries the world over! 
For more information about United Air Freight, write for new 
booklet, “Industry’s Flying Partner? Cargo Sales Dept. J-3, 


United Air Lines, 5959 S. Cicero Ave., Chicago. 

















DEVELOPS “ALL-SEEING EYE” 
OF MISSILE PERFORMANCE 
FOR U.S. NAVY 


Servo Systems 
Radar Assemblies 
Aircraft Controls 
Audio Amplifiers 
Digital Storage Systems 


Airborne and Shipboard 
Navigation Equipment 


High and Low Frequency RF. 
Transmission and Receiving Sets 


Guided Missile Electronic Units 
Airborne Radar Antennas 
Micro Wave Equipment 
Magnetic Tape Recorders 
Telemetric Equipment 
Electronic Computers 


Music Systems 


WORLD'S LEADING 


MANUFACTURERS 


omy ba 


Semerntt 





TELEMETRIC DATA RECEIVING AND RECORDING EQUIPMENT 


Engineered and Built by Seeburg for Department of the Novy, Bureau of Ordnance 


UncHaARTED Horizons in the design, operation, and performance of 
guided missiles are looming nearer and nearer through the 
Telemetric Data Receiving and Recording Equipment built by 
Seeburg and now in operation on the U S S Mississippi and Navy 
laboratories. With unerring accuracy, this equipment is computing 
and evaluating missile performance and requirements for design and 
corrective purposes . . . for tomorrow’s answer today! This basic Seeburg 
developmental project for Navy is but one of many for the U. S. 
Government. It reflects the precision team of research, 
engineering, and production found at Seeburg. If you have 


a problem in the field of electronics or allied 


equipment, it will pay you to see Seeburg first! 


ww 
Becbu 4 
Established 1902 


1500 North Dayton Street ~ Chicago 22, Illinois 


OF AUTOMATIC MUSIC 








SYSTEMS 
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Aircoach Statistics—1954 and 1953 





Passengers Passenger-Miles Revenues 
1954 1953 1954 1953 1954 Est. 


American. . 610,17¢ 
Braniff*.... 99,980 

331,629 266,047 14 101 131,742,000 6,021,00 5,640,915 
Colonial. . . ' 97,005 39.607 8 177.000 11.555.00 2c N00 493.108 
Delta-Cas. o's 998,333 139,4 1¢ 378.0 108.987.000 é 24 ) 4.513.554 


Eastern. .... 1,030,206 114,045 872,801,000 649,695 ) 35,785,000 96,957,928 
National. . . 490,566 309,54 399 981 001 303 14.084 000 19,973,676 
Northwest. 322,894 ) y 293,750,01 991,759,001 14,099,000 13,939,702 
TWA... 1,078,773 120,05 1,370,908,090 | 1,097,705 56,207,00 39,524,125 
United. . . 869,108 574,751 847,295 000 535.956.00( 24 724,00 29 667,954 
Western. . 995,12¢ 918,899 148,844,000 : 4,260,738 


1.000 


Totals. . 5,243,796 3,663,617 5,017,011,000 3,726,071,000 | $207,754,000  $153,383,090 


1 Braniff inaugurated coach service De 
Source: CAB reports. 











the 24-day pilot strike on American in Aijplines Take Bigger Share of Travel Market 


August, returned a tenuous lead to 
Pennsylvania for the year. It is not 
surprising to note that of the 10 top 
common carriers in 1954, four were 
trunk airlines — American, United 
Eastern and TWA. The Big Four a1 1954 1953 1959 
surpassed as major transporters of pas 


sengers by only two railroads. A ‘ Oo aw A . ty ae A , 7 
2 : moun of Tota moun of Tota oun 
P Aircoach Up—All of the domesti =e pacnsana 





trunklines, except Continental anc Airline 
Northeast, offer aircoach service, th rst 
biggest single traffic growth factor. wer 

Aircoach’s lower fares, comparable to Railroad 
rail fares, sparked immediate and en First. 
thusiastic reception by the traveling C ach 
public; this accounts for a growing 1Oxat 

- Motor Bus 
percentage of total traffic. 


; Total Common 
Coach trafic was 33% of the pas Carier 


I 
senger-miles in 1954 and promises to 
reach better than 50% this year. Prac —_. se 
tically all operators are expanding their tistics of Railway 
aircoach service, yet how far to go has 
become of increasing concern in the a ; : 
industry. Leadership in Intercity Passenger Traffic 

Coach fares now stand roughly at 43 
cents per mile, with the average first-class 
passenger fare at about 6 cents per mile. Comparison of Air & Rail Revenue Passenger-Miles: 1954 & 1953 
Thus, coach traffic has a definite bear 
ing on profits. While passenger traffic 
advances, the tremendous growth of 1954 1953 
coach services is rapidly diluting the . Pennsylvania RR 3,447,433,432 . Pennsylvania RR 3,859,827,000 
potential gains in passenger revenues. . American Airlines 3,371,860,000 . New York Central 3,256,924,000 
> Mail Moves by Air—The trunk air . United Air Lines 3,134,568,000 . American Airlines 3,210,483,000 
lines carried more mail during 1954 . New York Central 3,041,251,121 . United Air Lines 2,547,616,000 
than in any other vear since the service . Eastern Air Lines 2,847,082,000 . Trans World Airlines. 2,370,019,000 
began in 1926. It was also the first . Trans World Airlines. 2,611,014,000 . Eastern Air Lines 2,309,267,000 
full vear of the Post Office expe riment } Atchison, Topeka & 1,948, 256,639 ; Atchison, Topeka & 2,084,991 ,000 
of flying 3-cent regular mail on a space Santa Fe Santa Fe 
available. subsidy-free basis. . Union Pacific 1,459,288,247 . Union Pacific 1,562,489,000 

A total of 21 air carriers—seven . Southern Pacific 1,341,782,010 . Southern Pacific 1,500,102,000 
trunklines and 14 local-service airlines . N. ¥., N. H. & Hart- 1,273,558,125 . N. Y., N. H. & Hart- 1,356,484,000 

were authorized to participate in th ford ford 
new service. On an annual basis ip 


sack 














(Domestic, Excluding Commutation) 
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U.S. Aircraft Engaged in Air Transportation 


SCHEDULED AIR CARRIERS, DOMESTIC SERVICE 





| | | 
Douglas Lockheed Martin Boeing | Convair | Curtiss Helicopter 


DC-7 DC-6 DC-6A | DC-6B | DC-4| DC-3 1049 749° 649/049, 18 404 | 202, 377 | 340 | '¢-46 | S-51 | $-55| 47D 


OPERATOR 


TRUNKS & FEEDERS 
105 Allegheny Airlines 14 


26 American Airlines. . 


604 Bonanza Air Lines... 


18 Braniff Airways 


‘21 Capital Airlines... 
404 Central Airlines... 
23 Colonial Airlines. . 
14 Continental Airlines... 
26 Delta Airlines... . 


10 Eastern Air Lines 


501 Frontier Airlines....... 
306 Lake Central Airlines 


104 Mohawk Airlines 


16 National Airlines 








303 North Central Airlines 
15 Northeast Airlines... 
“20 Northwest Airlines... 
308 Ozark Airlines... 
208 Piedmont Airlines.. 
33° Pioneer Air Lines i 


209 Southern Airways Se 
601 ; Southwest Airways. 
401 : Trans-Texas Airways 
17 T.W.A. (Domestic 
11 United Air Lines 
702 West Coast Airlines 
28 Western Airlines. ‘ 
yy TOTAL. 
HELICOPTERS 
Helicopter Air Service 


Los Angeles Airways 
” Mohawk Airlines 
National Airlines. 

New York Airways 
CARGO ONLY 
Aerovias Sud Americana 
Flying Tiger Line 
Riddle Airlines 
Slick Airways, Inc 


201 U.S. Airlines 


INTRASTATE 
6-4 (C) California Cent Airi. . 


6-6 (C) Friedkin Aeronautics, Inc. 
FW-3(C) Texas Central Airlines 
TOTAL 


Acft. listed on Helicopters, Cargo 
Only, & Intrastate Certs. 

Acft. listed on all Domestic Certifi- 
cates...... p oad ‘ 
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proximately 20,000 tons of 3-cent 
surface mail is being handled by the 
domestic airlines. 

For the Post Office Department, the 
result is low-cost transportation and the 
public is being saved billions of hours 
of delivery time. The only opposition 
to the Post Office experiment, which 
may stem from a fear of an eventual 
“all-up” mail program, has come from 
the railroads. Litigation instituted by 
the rails against the Post Office on the 
charge that the experiment is illegal 
should be decided by the courts this 
year. 

There is also the prospect of a fur 
ther reduction in the trunkline’s service 
mail rates paid by the Post Office in 
the immediate future. Because of the 
PO’s threat to offer airmail only to the 
lowest-rated carrier where two or mor« 
carriers operate between the same pair 
of points, CAB reopened the mail rates 
for all 13 domestic trunks in the spring 
of 1954. 

The Board’s solution was to propose, 
for the first time, a uniform multi-cle 
ment service mail rate, which provided 
equal payments for all carriers serving 
any given pair of points. The proposal 
to establish the final rates for each of 
the 13 carriers was made in September, 
but is not yet settled because of ob 
jections by various parties. 
> Military Movements — A_ relatively 
new and increasingly important cate 
gory of traffic has been domestic mili 
tary movements by air. Potentially the 
largest single market for the airlines, the 
scheduled airlines’ share of the military 
travel budget rose from 2.3% or $4.8 
million in fiscal year 1950 to nearls 
10% or $41 million in fiscal 1955. 

Acceptance of air transportation by 
the military is noticeable from the 
steady trend of conversion from surface 
to air, and a permanent market seems 
assured. Military transport officials 
have increased the use of air carriers 
for even the routine transfer of per 
sonnel from one installation to another, 
on the basis of lower costs primarily 
Other factors: efficiency, service and 
speed. 
> New Equipment—The trunklines met 
the 1954 traffic growth with an ex 
panding capacity in the integration of 
new equipment. Labor relations in 
1954 were from good to excellent in 
the overall picture. There was the 
usual cooperation with the govern 
ment regulatory agencies, CAA and 
CAB. As far as any changes in the ex 
isting statutes governing civil aviation, 
Congress stood pat. 

The new equipment highlight of the 
year was introduction of the DC-7, the 
latest and largest of a series of Douglas- 
built four-engine piston transports. 
During the year, nearly 50 of these 
365-mph. aircraft were delivered to 
trunk carriers. The DC-7 and Lock- 


AVIATION WEEK, March 14, 1955 


KOLS 
































FLEETWINGS 
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Subassembly of B-57 wing designed and fabricated for The Glenn L. Martin Company 


WE WANT INTRICATE FABRICATIONS 
NEW YORK 
We like the tough jobs. The ones that require design and 
development, engineering know-how and ingenuity, pro- 
duction capacity and experience. We're prepared to go all 
the way with you—from design to mass production —#in 


. On the maintine of the PRR, midway be- 
P — - > 4 > y 
a wide range of alloys, sizes and shapes. tween Trenton, NJ., and Philadelphia, Pa 


FLEETWINGOS DIVISION 


KatseR Mietat FP’ RopuctTs, inc. 


BRISTOL, PA. 
N THE HEART Oo Ff THE OELAWARE VALLEY 
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RELIABLE AND 
STABLE PERFORMANCE 


A.C. servo and computer 


comp 


— - 


Let us quote on your detailed requirements 


American Electronic 
Mfg. Inc 


NSTRUMENT DIVISION OF 


MERICAN _ 


ELECTRONICS 


9503 W. JEFFERSON BLVD. - CULVER CITY. CALIF 
Telephone: TExas 0-5581 + VErmont 8-6402 


cation Engineering Offices in Principal Cities 
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Comparative Direct Operating Costs 


for U. S. Transports 


(Cents per U.S. domestic plane-mile, 9 months ending Sept. 30.) 





1953 
Direct Depreci- 
Flying Mainten- ation 

Operations ance Charges 

31.97 11.10 2.62 

46 18.88 4.25 

41.23 24.97 11.69 

44.2 14.99 20.13 

MARTIN 4-0-4 43.16 35 26.84 


DC-6 52.1 21.03 16.17 
OC-68 55 10 23.48 
L-749 61.3 7.16 15.19 
L-1049 74.6 31.30 $1.42 
B-377 84! 9.09 


DC-7 


Source: Airline Finance and Accounting Conference 





Total 
Direct 
Operating 
Costs 


45 
69 


1954 
Total 
Depreci- Direct 
ation Operating 
Charges Costs 
3.24 48.20 


690 O8 


Direct 
Flyng Mainten- 
Operations ance 
69 33.71 11 
95 45.51 19 
41.92 24.97 39 80. 28 
41.82 15 ! 1 74 86 


RO 65 








heed Super Constellation marked new 


milestones in coast-to-coast travel with 
the inauguration of 2,500-mi. non 
stop services by the transcontinental 
airlines. 

Other major equipment develop- 
ments included the initial flight and 
service tests of a prototype jet trans 
port by Boeing. Designed and built for 
use as either a military aerial tanker 
or commercial passenger transport, th 
Boeing 707 is the first U.S. challeng: 
to the British for the world jet market. 

Other major US. aircraft manufac 
turers have jet designs in various stages 
> Turboprops First?—However, a larg« 
segment of the industry advocates an 
orderly transition to jet transports from 
piston-engine planes via turboprop ait 
craft. This is particularly true in the 
short-haul passenger field and will be 
tested by Capital Airlines with a British 
import, the Vickers Viscount. A firm 
order for 60 of the Viscounts was 
placed by CAP in 1954, with delivery 
of the first plane scheduled next month 

Other equipment and technological 
advances of the year included greater 
use of electronic flight simulators. 
United Air Lines was the first domestic 
carrier to install simulators. Several 
companies are placing orders for air- 
borne radar. 
> Labor—Considering the number of 
potential labor-trouble exposures with 


total employment in excess of 100,000 
and 20 unions represented, the airline 
industry got along surprisingly well in 
1954. There were a total of 225 labor 
igreements in effect and a large per 
centage of them were negotiated during 
the year. The national Mediation 
Board disposed of a total of 103 ait 
line cases, of which 79 were mediation 
cases and 24 were representation dis 
putes. 

The one major strike to hit the trunk 
lines walkout of American Air 
lines’ pilots for 24 days in August 
lhe 1,200 pilots struck as a result of 
American’s scheduling transcontinental 
non-stop flights in excess of eight hours, 
s permitted by amended CAB regula 
tions. The case went to arbitration and 
the pilots returned to work pending a 
final decision. 

Still pending at the end of the year 
was a threatened strike by 20,000 mem 
bers of the AFL-International Associa 
tion of Machinists against six trunk 
carriers — Capital, Eastern, National, 
Northwest, T'WA and United. A twic: 
extended Presidential emergency board 
is keeping the men on the job to date. 
> Regulation—Route cases, mail rates 
ind mergers continued to occupy CAB 
nd the carriers during the year. For 
the first time in 12 months there wer 
no trunkline mergers, although CAB 
approved the acquisition of Pioneer Ait 


Was a 


Distribution of Military Passenger Traffic 





FY 1954 


Percent 

PSGR-Miles | of Total 

531,833,000} 42.86 

101,226,000 8.16 

607,770,000} 48.98 
1,240,829,000| 100 





U. S. Domestic Common Carrier Services 
(Organized Movements of 15 Men or More 


FY 1953 


PSGR-Miles 


598,022,000 
132,359,000 
982,861,000 
1,713,242,000) 100 


| 
| 


FY 1952 


Percent 


PSGR-Miles | of Total 


391,426,000] 18.86 

94,009,000} 4.53 
1,589,605,000| 76.61 
2,075,040,000, 100 


| Percent | 
| of Total 


34.91 
7.72 
57.37 
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THE GOODYEAR TIRE & RUBBER 
COMPANY, INC., mounts the wheels 
of the Douglas A4D Skyhawk 
attack bomber on Timken bear- 
ings to get maximum strength with 
minimum weight. 


anal 











Smallest, lightest jet combat plane ever built 
got that way with help of TIMKEN’ bearings 


OUGLAS AIRCRAFT COMPANY, El Segundo, 

California, Division, builder of the A4D 
Skyhawk attack bomber for the U. S. Navy carrier 
fleet, writes us: 

“To achieve the Skyhawk’s engineered compact- 
ness, each of its components was selected only after 
the most careful consideration. Your firm, as a supplier, 
may well take pride in its contribution.” 

To help keep landing gear in this “mighty midget” 
A-bomber light in weight yet combat-strong, The 
Goodyear Tire & Rubber Company, Inc., supplier of 
the landing gear, mounted all three wheels on Timken" 
tapered roller bearings. Line contact between rollers 
and races gives Timken bearings maximum capacity 
per pound of weight. And being case-hardened, the 
rollers and races have hard, wear-resistant surfaces 
over the tough, shock-resistant cores. 





MAGNIFYING GLASS INSPECTION OF EVERY ROLLER! 


Every one of the over one 
billion Timken bearing 
rollers produced every 
year is inspected with 
powerful magnifying 
glasses to detect surface 
flaws. It’s justone example 
of how the Timken Com- 
pany insures uniform high 
quality. 








NOT JUST A BALL 
BEARING TAKES RADIAL 


The tapered construction of Timken bearings 
enables them to take both radial and thrust loads in 
any combination. Wheels are held in proper align- 
ment, shimmy prevented. 

Wear is minimized and maintenance costs reduced 
because friction is practically eliminated by the true 
rolling motion and the incredibly smooth finish of 
Timken bearings. Wheels accelerate quicker, insuring 
smoother, steadier landings. 

No other bearing can offer all the advantages of 
Timken bearings. Specify Timken bearings, and be 
sure of dependable operation and long life. Look for 
the trade-mark ““Timken” stamped 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


(EN 


TAPERED ROLLER BEARINGS 
NOT JUST A ROLLER 


This symbol on a 
product means its 
bearings are the best. 


THE TIMKEN TAPERED ROLLER 


AND THRUST LOADS OR ANY COMBINATION 





Compact new attack bomber, 


designed for carrier operation, 





—the U.S 


Continuing a growing trend, the 
Douglas A4D attains maximum effi- 
ciency—at lower production cost— 
through highly simplified design. 
Faster than many of today’s 
fighters, the Douglas A4D attack 
bomber is so compact that it can 


continues trend to 


“more plane per pound” 





Navy’s Douglas A4D Skyhawk 


operate from carriers without folding 
its wings, giving a consequent reduc- 
tion in weight, cost, and fuel con- 
sumption. In all respects the Skyhawk 
meets, and more than meets, demands 
on range, climb, armament, and load- 
carrying flexibility —exemplifying the 





Be a Naval flier—write to Nav Cad, Washington 25, D. C. 


Depend on DOU GLAS 


Douglas philosophy of more perform- 
ance per pound of airplane. 

Performance of A4D shows Douglas 
leadership in aviation. Planes that 
can be built in quantity to fly farther 
and faster with a bigger payload are 
a basic rule of Douglas design. 


First in Aviation 








Subsidy Estimates for Operations— 
Fiscal Years 1953-1956 
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(In Thousands) 

1952 1953 1954 
Domestic Trunks $6,411 $3,527 $3,813 
Local Service 19,033 21,619 24,632 
Helicopters. . 9.570 
States-Alaska 9,075 3,226 3,391 
Intra-Alaskan 3,349 4,639 4,951 
Hawaiian. 715 945 1,154 
Trans-Atlantic 10,063 8,898 3,984 
Trans-Pacific 11,641 12,173 11,640 

Latin-American 14,511 16,214 16,91 
TOTAL.. $67,798 $71,241 $73,052 





1955 1956 
$4,908 $4,517 
95,035 95,135 
2,685 2,928 
3,606 3,549 
4,650 4,523 
119 718 
9 567 669 
5,457 1,483 
16,524 16,17¢ 
$66,151 $61,698 








Domestic Trunk and Local-Service Airlines 


Average Passenger Revenue—Cents per Mile 








First Class Ajircoach Total 
1954 5.9 4.15 5 
1953 5.88 4 5.44 
1952 5.87 414 5.55 
1951 5.7¢ 4.47 5.59 
1950 5.74 417 584 
1949. 5.81 3.98 5 
1948 5.74 5.74 
1947 5.03 5 
1946 4.69 4.¢ 
Source: CAB Annual Airline Statistics and Recurrent Traffic Report 








Lines, a local-service carrier, by Con- 


tinental Air Lines. The Board still has Load Factors 





4% 


f the 13 


Airline 


1953 
67.78 
5¢ 

58.99 
57 40 
51.54 


70.7€ 

68.36 
58.54 
61.01 


Statistic 


pending the proposed merger between 
Eastern Air Lines and Colonial Airlines Average Passenger Loed Factor 
after the President rejected CAB’s ini Canttonsd Schedded Trak 
tial approval. Exercise of prior control for 1954 Compared with 1953 
by Eastern over Colonial has been at 1954 
issue with the whole deal bitterly con- ies 68.11 
tested by National Airlines which wants 8 a — 48 
to merge with Colonial. aa _ pos 

Continued efforts to obtain a U.S. a : pos 
Mexico bi-lateral air agreement were Co rer - “3 oe 
fruitless, but there was a flareup over — wet 
New York-Mexico City nonstop rights, Delta-CaS 
with a running battle between Ameri- ne ‘ mye 
can Airlines, Eastern Air Lines and Pan aig , a Ee 
American World Airways. 0 : = 99 

Other major route cases in process oe 4034 
included additional New York-Florida 
service, a nine-year-old case in which Trans World 68.14 
a dozen carriers are fighting for one of | Wiig 65.99 
the top traffic plums in the domestic Wietteis 55.77 

y r . JJ. 
route system; the New York-Chicago TOTAL 60.02 
case; Denver Service case; and addi ; 
tional service between the Southwest oe. ae ee 
and the Northeast. So Baa hte re = oy 
> Legislation—In 1954, the air transport e = tres 
concerted 











industry was faced with a 
effort in the Senate to rewrite the Civil 
Aeronautics Act of 1938. Result of the 
extensive review of the basic civil avia 
tion law conducted by the Senate Inter 
state and Foreign Commerce Com 
mittee was a conclusion that the 1938 


have been made 
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ict is sound but needs to be updated. 

Already this year numerous proposals 
some rather 
stantial amendments to the act and the 
industry is set to face some changes. 
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LOCKHEED SUPER CONSTELLATION 


Report on U, S.-Flag Airlines .. . 





Revenue Goes Up, 
Subsidy Starts Down 


By Craig Lewis 


Continued gains in business and a surprising improvement in the 
subsidy situation are highlights of U. S. international carrier operation during 
1954. Industry leaders predict further gains this year, 

United States-flag carriers showed gains in both revenues and traffic, 
and subsidy estimates indicate that the international lines have turned the 
corner in the fight to reduce subsidy. The trend is definitely downward. 


Last year, overseas operators had total 
revenues of $365,250,000 compared 
with $337,286,000 in 1953. Total ex- 
penses were up, too, but not as much as 
revenues. Expenses in 1954 were $325,- 
750,000, up from $317,907,000 in 1953. 

Trafhe totals show a gain of about 
10%. Revenue ton-miles amounted to 
512,405,000 in 1954 and 466,774,000 
in 1953. 

Here is how traffic and revenues break 
down by category: 

e International lines carried 2,849,000 
passengers 3,743,000,000 revenue pas- 
senger-miles in 1954. Passenger revenue 
came to $256,021,000. This compares 
with 2,682,000 passengers, 3,381,000,- 
000 revenue passenger-miles and $232,- 
539,000 in passenger revenues for 1953. 
e The U. S.-flag carriers flew 35,312,000 
ton-miles of U. S. mail and 7,337,000 
ton-miles of foreign mail, with revenues 
of $59,055,000 for U.S. and $9,535,000 
for foreign mail. Ton-miles of U.S. and 
foreign mail in 1953 were 24,468,000 
and 6,371,000 respectively, and revenues 
were $53,747,000 and $9,556,000. 

e Cargo traffic amounted to 82,102,000 
ton-miles, an increase of about 10% 
over 1953. Revenues were $29,458,000. 

These figures indicate traffic gains of 
about 10% and revenue gains of about 
8%. While there has been some con- 
cern in the industry over narrowing 
profit margins, this condition seems to 
have eased off somewhat by the end of 
the year. 


One of the biggest gains made by the 
airlines in 1954 is one that hasn't yet 
been fully realized by the industry. Sub- 
sidies, which only six months ago were 
supposed to remain the same or go 
higher, have suddenly been found to be 
dipping, and by considerable margins. 
The major factor in these subsidy de 
creases has been the international air 
carriers. 
> Reappraisal—Last month, Civil Aero- 
nautics Board re-examined the subsidy 
estimates it had published last Septem- 
ber. In September, CAB figured total 
subsidy would run $80,448,000 in fiscal 
1954, $79,426,000 in 1955 and $79,- 
100,000 in 1956. The reappraisal shows 
that subsidy for these years now can be 
estimated at $73,052,000 for 1954, 
$66,151,000 for 1955 and $61,698,000 
for 1956. 

Thus, in six months, subsidies have 
dropped from estimates to the extent of 
$13,275,000 for the current fiscal year 
and $17,402,000 for the coming year. 
This trend is attributable almost entirely 
to the international carrier, since sub- 
sidy trends in other categories are actu- 
ally still going upward. 

Atlantic and Pacific operations are the 
areas in which the gains have been 
made. In 1952, the last year TWA was 
on subsidy, the figure for trans-Atlantic 
operations was $10,063,000. In fiscal 
1955 it is estimated at $2,567,000. In 
the Pacific, the fiscal 1952 subsidy was 
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tte Variety Of Sizes And Types 
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Typical characteristics of some of the unit 


400 and 60 cycle Servo Motors. 
High torque to inertia servos 
are available as small as a 
penny and up to Size 2 
Torques of 0.1 in. oz. to 7 
in. oz. 


x 
a 


TWO PHASE SERVO MOTORS 


POWER 
PHASE 
AT STA 
wa}tT 





K402390 
K402350 
K402300 
K402370 
K101600-6 
K101660 
K101650-5 
K402150 
K101720 
K402470 
%402380 
K402560-! 
K402550-1 
K101780 
K402550-2 
K402600 
HIZEIY 
1I3ETY! 


N 


MK 14MOD2 
MK 14 MOD 3 
MK 7MODO 
MK 7MOD1 
MK 7MOD2 


—oOw 


6 
4 
6 
6 
8 
8 
8 
6 


MK 8MOD2 
MK 8MODO 


cs) 


MK 8MOD1 


Ce) 
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(1) Also for 115 or 230 operation on control phase. 
*Denominator refers to control phase excitation. 


Synchro Transmitters for use in position indicating 
(torque) systems and data transmission (control) 


= systems. 60 and 400 cycle models, and sizes from 


10 to 37 are available. Electrical accuracies of 7 
min. in standard units. 


SYNCHRO TRANSMITTERS 








K101570 
K101550 
101B2A 
101B2A) 
10182) 
105B2A 
10SH2A 
105G2A 
K101480 
K101420 
K101400 
K101350 
106M2A 
108B1B 
108B2A 
1O8HIA 
108G2A 
108H2B 
109M2A 
112A1B 
113H2B 
113G2A 
113F2B 
113B2B 
1I3FIA 
113BIA 
113G1B 
1ISHIA 
121FIA 
121IGIA 
121F2B8 
121G2B 
121F2C 


Sontrol Differential Transm 


Control Transm 
i1CX4o i 0 Control Transm 
11CX4a-26V c Contre! Transm 
Control Transm 
i5CX40 acted Uomtamn 
15SCDX4a Control Differential Transm 
15TDX40 Teraue Ulllesentiel Vrenan 
Torque Differential Transm 
Torque Transm 
Torque Transm 
Control Differential Transm 
16CXB4A 1 Control Transm 
18CX6A c | a et 9 so 
18CX4A Control Transm 
18CDX6 Control Differential Transm 
18TDX4a { Torque Differential Transm 
18CDX4a Control Differential Transm 
19CXB4a Control Transm 
1HG ! rque Transm 
23CDX4a Control Differential Transm 
231DX4a Torque Differential Transm 
231X40 Torque Transm 
23CX4a Control Transm 
23TXba Torque Transm 
23CX6a Control Transm 
23TDX6a Torque Differential Transm 
23CDX6a Control Differential Transm 
31TX6 Torque Transm 
31TDX6 Torque Differential Transm 
31TX4a 1 Torque Differential Transm 
31TDOX4 Torque Differential Transm. 
31TX4C Torque Transm 





**Diameter same as size 23 units 


Frame size indicates approximate diameter in tenths of inches 


Write for additional copies of this bulletin No. 355 for your catalog files. 
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MOTOR DRIVEN, TACHC 








*For motor characteristics applicable to these vu 
KETAY v POWER TPUT 
YPE £ NPUT . T 
N NAT N WATT » RPM 
~(ylosp2c2~—“SCCCCCCTTT”CCUCU SS MS~*~“‘«é‘SCCRS 
(2) 105P2D 54 3.2 R.M.S 
(1) 105P2C1 MK 12 MOD 0 54 3.2 R.M.S 
: (2) 105P2D1 MK 12 MOD | 54 3.2 R.M.S 
(3) 108P2A MK 16 MOD 0 54 3.2 R.M.S 
(4) 108P2G MK 16 MOD 2 5.4 3.2 R.M.S 
ONES TTL Aa RS Se 


Norden-Ketay pancake 
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PANCAKE S 

NPUT 
B-14335 CX4_ ‘Synchro Control Transmitter 26 V, 400 C 
B-14336 CT4 Synchro Control Transformer 26 V, 400 C 
B-14335-1 CX4 Synchro Control Transmitter 115 V,400C 
D-13718 Synchro, Resolver 40 V, 900 C 
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IN MOTORS RAY 
MINIMUM MINIMUM at balla > 
v YNCHRO RI VER 
p 5 3 4 
; precise tachometer generators for 60 and 400 
its with linecrity of 0.1°%% are available in pro : ’ 
Zero speed voltages are held to 5 millivolts in a : 7 ; 
vadrature, and 15 millivolts third harmonic. P 4 
offers servo motor driven tachometer generators 
yrally mounted gear trains. Built for extreme am . . 
these units assure dependability and long life ; : 
; and adaptations can generally be supplied 
LE NNN Re ; : ; 
HOMETER-GENERATORS - 
se units, see esponding m rs as indicated R 
AR MAXIMUM . 
PEED FOR MOM 
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Max RPM TP NERTIA 
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Amplifiers can be made in open, dust-proof or hermetically sealed packages. 
They can be individually designed and modified to meet customer’s electrical, mechanical and 
environmental specifications. Gears and gear trains of conventional and 
miniaturized types are available to meet the most demanding of design requirements. 


MAGNETIC AMPLIFIERS 


Magnetic Amplifiers are designed 
for use in Servo Systems 
employing two phase low inertia 
induction motors. They require 
no external tubes or separate 
bias, and operate directly from a 
line supply. They employ the 
latest half-wave self-saturating 
circuitry, insuring low response 
time, high gain and compactness 
The half wave reset mode of 
operation of these units supplies 
very desirable quadrature 
rejection. These Magnetic 
Amplifiers are noted for long life, 
ruggedness, and dependability. 





RESOLVER AMPLIFIERS 


Resolver Amplifier Systems are made 
for precision resolver applications 
where accuracy, isolation, 

and reliable operation under 

severe environmental conditions is 
paramount. Subminiature packaging 
techniques, preferred type tubes and 
quality components assure 

reliability, compactness and long 

life Two basic system types are 
standard: a system connection 
employing summing resistors; the 
other, where the input signals are 
series summed with the compensating 
winding signal and fed to the grid 

of the high gain amplifier. 





SERVO AMPLIFIERS 


Dual Channel Servo-Amplifier, Type SEA 
4-310, is made for servo-systems using 
miniature two-phase servo motors. 

Each amplifier channel is capable of accepting 
input error information, either 

in-phase or 90 degrees out of phase with the 
line of reference. Separate input 
terminals are provided for these inputs. 

For in-phase signals, the amplifier circuits 
provide the required 90 degrees phase 
shift for operation of the servo motor. 
Hence, the motor fixed field can operate 
without external phasing capacitors. 
Tuning capacitors for motor control 

fields are provided as integral part of 

each amplifier for power factor correction. 


CONTROL DEVICES 


Many control devices, designed and developed by Norden-Ketay engineers, are 
being produced in mass quantities. Custom engineered units, featuring resistance to humidity, 
corrosion and high temperatures, or having special configuration and other non-standard 
characteristics, will be made to meet the needs of your particular application. 


Norden-Ketay designs and manufactures a large variety 

of airborne instruments for engine and flight operation, 

for many aircraft, missile, marine, ordnance and civilian 
applications. Included are many special designs insuring a high 
level of performance, while meeting limitations of space 
and operating conditions. Norden-Ketay research 
laboratories are staffed and equipped to co-operate with 
engineers that find a need for electronic control devices 


in their particular project. 
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99 Park Avenue, New York 16, New York 
New York, N. Y. * Milford, Conn. * Commack, L. |., N. ¥. © Hawthorne, Calif. « White Plains, N. Y. 
at the Subsidiaries: Vari-ohm Corporation, Amityville, L. |., New York. * Nuclear Science and Engineering Corporation, Pittsburgh, Pa 


Visit Our Booth 


I.R.E. SHOW 
Exhibit 629-631 
Kingsbridge Armory 


ALSO SPECIALISTS IN POTENTIOMETERS ° 
SERVO MECHANISMS + GYRO COMPONENTS - 


SYNCHRO OVERLOAD TRANSFORMERS 
COMPUTERS + DIGITAL CONVERTERS 


FIRE CONTROL SYSTEMS + NAVIGATIONAL SYSTEMS 
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United States Aircraft Engaged in Air Transportation 


SCHEDULED AIR CARRIER, INTERNATIONAL SERVICE 





Dougias Boeing Convair Curtiss Miscellaneous 

No. Operator DC-7 | DC-6 | DC-6A DC-6B DC-4 DC-3 1049 749 5C 377 340 240 C-46 G44 G21A | Misc. Total ' 
802 Alaska Airlines... e i 
804 Alaska Coastal Airlines. 
30 American Airlines....... 
402F Braniff Airways 
32 Caribbean Ati. Airlines 

Colonial Airlines 
808 Cordova Airlines 
202F Delta Air Lines 
201F Eastern Airlines 
805 Ellis Airlines 

5 Hawaiian Airlines 

1001F Mackey Air Transport... 
1002F Midet Aviation Corp. 
203F National Airlines 
803 Northern Cons. Airlines 
301F Northwest Airlines 
801 Pacific Northern Airlines 
8 7 Panagra 
1 PAWA-AD 
4&6 PAWA-LAD 
2&3 + PAWA-PAD 
807 Reeve Aleutian Airways 


211 = Resort Air Lines 

901 Trans. Pacific Airlines 
34 ~—s T.W.A. (international) . 

302F United Air Lines...... 

806 Wien Alaska Airlines. . . 


In International Service 
TOTAL 


4! 


* Also listed on Domestic Certificate. a) Listed on Certificates 1, 3 and 6 
** Operated in accordance with Provisions Special CAR No. SR-373A b) DC-4s shown on Certificate 1 are also operated on Cert. 6 
*** Operated in accordance with CAR No. SR-368A. c) B-377s shown on Certificate 6 are listed on 1 
1 Includes 1, CH300; 1, RC3; 2, PBY and 1, S-43 d) 9 additional L-749s shown on Domestic Cert. No. 17 
e) Same aircraft listed on Certificates 1 & 6 











$11,641,000; this year’s estimate is mean a total of at least illi ures has cost $16 million in subsidy in 
$5,457,000 and CAB figures that in fis- year once it gets fully under way 1 past four and a half year period. 
cal 1956 only $1,483,000 will be needed The other factor, the trans-Atlantic The decision also set a new 9% rate 
and that Pan American’s Pacific opera- mail rate case, is in the position of be- of return instead of the former 10% 
tions will be off subsidy. ing finally decided by CAB, but remain- in figuring international rates. The 
> Military Mail—CAB has attributed ing unsettled. The Board issued a deci- Board observed that international opera- 
this marked downward trend in interna- sion in December on rates for periods tions are considerably less uncertain 
tional subsidy to two factors: the deci is far back as 1946 for Trans World and risky than they were at the outset 
sion in the trans-Atlantic mail rate case Airlines, Pan American World Airways if the servic 
and the Defense Department's new nd American Overseas Airlines, now All the carriers involved have objected 
policy of shipping its mail by commer- merged with Pan American to the findings in the trans-Atlantic mail 
cial carrier. > Drastic Cuts—The decision cut dras se and have asked the Board to recon 
Actually, a good part of the Fleet tically the amounts recommended for ider. They have also filed motions for 
Post Office and Army Post Office mail the carriers earlier by an examiner in review in the United States Court of 
has traveled on the overseas airlines in setting the future rates Appeals in case the CAB doesn’t see it 
the past, but late last year the military In deciding the case, CAB set some. their way. 
decided all mail would go by that precedent Losses suffered by TWA © Upset in Court—The big question 
method. Since some mail was alread\ in a pilot strike were not allowed in remaining in the trans-Atlantic rate 
moving, it is difficult to estimate the figuring mail pay In figuring Pan _ case, and in all international rate cases, 
exact effect the new program will have American's rates CAB decided to quit vas raised last February by the Supreme 
on airline revenues, especially in the At- underwriting Pan Am’s use of the Boe- Court when it issued its now famous 
lantic. A reliable guess is that it will ing Stratocruiser, which the Board fig- decision on the offset principle. In the 
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Chicago & Southern case, the court 
found that an airline with both do- 
mestic and international operations, 
must be considered a single entity in 
setting mail pay. Excess profits in one 
operation must be used to offset losses 
in other operations before subsidy re- 
quirements are set. 

This decision struck at the roots of 
CAB policy, since the Board had been 
using the opposite philosophy of treat- 
ing domestic and overseas operations as 
separate entities. If the issue is finally 
settled along the lines set out by the 
court, a change in subsidy policy and 
practice will necessarily have to be made 
by CAB. 

Recognizing this fact, the Board set 
TWA and PAA’s future trans-Atlantic 
rates, which cover operations as far as 
India, subject to further adjustment 
under the new offset principle. An in- 
vestigation now is under way to deter- 
mine what effect it might have on the 
case. 

CAB wants Congress to enact legis- 
lation which would clear up the matter 
and, in effect, reverse the opinion of 
the Supreme Court. 


Coach and Credit 


In traffic and sales, the outstanding 
factor in 1954 was the tremendous blos- 
soming of aircoach with U.S.-flag car- 
riers. Last year about half of all traffic 
was coach. The North Atlantic market 
was dominated by it to the extent of 
about 60% of all traffic. 
> Around the World—This year, for the 
first time, a passenger could fly around 
the world in coach service and at a cost 
of about $1,300 compared with about 
$1,700 for first-class. This service was 
inaugurated by Pan American, the only 
U.S.flag carrier offering round-the- 
world service. Pan American has gone 
in heavily for aircoach since it was intro- 
duced in 1952. TWA, Northwest and 
other American-flag carriers feel as 
strongly about it and are pushing the 
tourist business, too. 

Aircoach, being new to the interna- 
tional trade, has raised complex prob- 
lems due to its highly seasonal charac- 
teristics and other factors, but the in- 
dustry is willing to take the problems 
on when it sees how much _ business 
aircoach produces. 

Another boost to business has been 
the “fly now, pay later” plans which 
were introduced during the year. The 
idea of selling air travel] on the install- 
ment plan, just like automobiles and 
refrigerators, is a good indicator of how 
commonly accepted air travel is with 
the American consumer. 

By its character, international travel 
is an easy thing to sell. By adding the 
practical factor of immediate availability 
to the romance of travel abroad, the 
airlines have found a sales gimmick 


that is proving effective in boosting 
business and will undoubtedly continue 
to do so, especially if the economy 
remains stable and strong. 

> Air's Big Share—The U. S. interna- 
tional airlines are continuing to domi- 
nate travel between the United States 
and the rest of the world. Immigration 
and Naturalization Service _ statistics 
show that air travel is leading ocean 
travel by a wide margin, and that U. S.- 
flag airlines are carrying about two-thirds 
of the air passenger trafic to and from 
United States ports of entry. 

In the year ending June 1954, a 
total of 3,024,730 passengers passed 
through U.S. ports. Of these, 1,852,- 
722 traveled by air; 1,229,586 of the 
air passengers were carried by American 
carriers. 

The struggle to maintain this dom 
inance is becoming more difficult as 
the number of airlines flying under 
foreign flags increases and the estab- 
lished foreign airlines pioneer new ser- 
vices, such as the Scandinavian Airlines 
System’s trans-polar service 

No new airplane types were intro- 
duced by American-flag carriers during 
the year. Service was carried largely 
by DC-6, Constellation and Strato- 
cruiser equipment. This year will see 
the introduction of the DC-7B to inter- 
national service on the routes of Pan 
American. TWA is taking delivery this 
spring on an order of new long-range 
Super Constellations, and Northwest 
will put four new Super Constellations 
in service this year. The DC-7C, a 
larger version of the DC-7, will be 
delivered to Pan American next year. 
> Turbine Transports—The question of 
turboprop and turbojet equipment is one 
that is more vexing to the international 
carriers than it is to their domestic col- 
leagues. The price of modern airplanes 
being what it is, re-equipment programs 
can’t be undertaken too often. Since the 
international carriers are getting their ad- 
vanced piston-engine equipment nearly 
two years after the domestic airlines, 
their depreciation and obsolescence 
problem is greater in viewing the even- 
tual switch to turbine operation. 

From a competitive standpoint, the 
British and their customers had the 
jump on American carriers while the 
Comet lasted, but the disasters of last 
year have removed the jet transport 
from the scene for a while and BOAC 
has been forced to buy American equip- 
ment, including authorization of a 
DC-7C purchase, to remain competi- 
tive. 


CAB Actions 


The Civil Aeronautics Board dealt 
with trans-Pacific routes in the major 
international route case decided last 
year. In a series of actions marred 
by inept handling, the White House 
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changed and then made final the CAB 
recommendations. 

> Going in Circles—The key issue in 
volved was Pan American’s cfforts to 
get the Great Circle route now flown 
to the Orient by Northwest. CAB d 
cided that Northwest should be pet 
manently certificated over the Great 
Circle route and that Pan American 
should be confined to the central Pacific 
crossing. ‘The President changed this to 
the extent of deferring a decision on 
Pan American’s Great Circle bid and 
renewing Northwest temporarily fot 
seven years. 

Requests filed by TWA and North 
west for route extensions which would 
have completed a second American 
flag round-the-world service were de 
nied. 

In a hassle over the West Coast 
Hawaii case, which was decided at the 
same time, Pan American and North- 
west wound up being renewed for 
three years from Portland/Seattle to 
Hawaii after Northwest was chosen by 
CAB and Pan American by the Presi 
dent for single carrier service between 
the points. 
> Still Unsettled—Another major route 
case, the Balboa through-service case, 
ended last year as it has in other 
years—unsettled. ‘The case has been 
shuffled back and forth between the 
White House and CAB a number of 
times by both Truman and Eisenhower 

Last year, CAB took another look 
at the case, which involves through 
plane service between New York and 
Balboa, Canal Zone, and South America. 
During the proceeding, the Board tried 
to get Braniff Airways and Panagra to 
merge. Panagra had been hit earlier 
with a monoply suit by the Justice De 
partment. The merger attempt was an 
ill-fated project from the beginning, 
and nothing came of it 

The Board is reported to have closed 
the case, decided it and sent it to the 
White House, where it rests now 

Last January, India decided to termi 
nate its bilateral air agreement with the 
United States. Talks had been going on 
for months between the governments 
with little success. India wants an 
agreement designed to protect and fos 
ter the growth of Air India Inter 
national. The State Department 
couldn’t agree to the Indian proposals, 
so the bilateral was terminated. Efforts 
will be made to draw up a new one. 

Meanwhile, the schedules of TWA 
and Pan American have been cut, but 
both carriers still are operating in and 
out of India. 

Last year was a good one for the 
international carriers. The success of 
aircoach and pay-later plans contributed 
heavily to trafhe and revenue gains 
As these fields are further developed, 
and as new equipment goes into service, 
this year is expected to set new records 
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U. S. LOCAL SERVICE ROUTES 


Certificate Doubt Hampers Locals 


By Katherine Johnsen 


The local airline industry—which, in nine years’ vigorous growth, has 
introduced air service to over 250 smaller cities—is insisting again this year 
on permanent status in the domestic air transportation network. 


> Here, But . . . —It seems to be unani 
mous that local lines are “here to stay.” 

Che controversy: Should permanent 
certificates first be granted, to enable 
the lines to reduce their subsidy needs; 
or should the subsidy needs first be re 
duced to merit permanent certificates? 

CAB’s majority—with member Joseph 
Adams dissenting—is firm that the sub 
sidy reduction comes first. They warn 
that if route systems are “frozen” under 


Since the first local service certificate 
was awarded by Civil Aeronautics 
Board in 1946, the industry has ex 
panded from a system of 6,494 route 
miles in 1947 to 21,993 miles. Its ser 
ices blanket the country with the ex 
ception of a few areas: Kansas-Nebraska, 
in which transcontinental carriers offer 
frequent service to intermediate points; 
New England, in which Northeast Air- 
lines performs local service, and Florida. 


Growth of the Local Service Airline Industry 





The local service airline industry has tripled its route mileage, quadrupled its revenue 
plane mileage, and boosted its number of revenue passengers by ten times, since opera 
tions were started in 1947. The industry’s revenue passenger load factor has improved 
by 50% and its revenue ton-mile utilization factor by 20% over the seven years 


Route Revenue Revenue 

Mileage | Revenue Passenger Revenue Ton-Mile 

| Operated | Plane- Revenue Load Ton- Utilization 
| (Undupli- Miles Passengers Factor Miles Factor 
cated) (000) (000) (%) (000) (%) 




















1947 6,494 | 10,104 237 30 4,738 39 
1948 11,088 18,093 428 27 9,109 28 
1949 13,408 | 23,809 681 29 14,261 27 
1950 18,290 | 33,778 983 33 21,559 30 
1951.....| 20,800 | 37,797 1,462 38 30,709 35 
1952.....| 21,696 | 40,697 | 1,704 39 35,131 36 
1953 21,791 44,842 | 1,998 39 39,626 36 
1954...| 21,993 | 48,409 2,416 45 46,962 40 
1954 over 

1947.....| 239% | 380% | 918% 50% 891% 259 
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permanent certificates the local lines 
will continue to rely on government 
help. 

Renewing the Board’s opposition to 
legislation requiring permanent certifi 
cates, CAB acting chairman Chan Gur 
ney explained: 

“Permanent certification would ren- 
der extremely difficult . . . route re- 
alignments. Therefore, the Board does 
not feel that permanent certification 
should be granted unless it finds that a 
carrier can reasonably be expected to 
attain self-sufficiency at some foresee- 
able date... . 

“There is no showing of reversal of 


the unfavorable trend in subsidy need; 
there is no indication that there will be 
any immediate reduction in the gov- 
ernment support needed to sustain local 
service operations, and there is no indi- 
cation that the industry may be able to 
approach self-sufficiency in the foresee- 
able future.” 

Subsidy Goes Up—CAB reports on 
subsidy payments to the industry, by 
fiscal years: 1951, $17.2 million; 1952, 
$19 million; 1953, $21.7 million; 1954, 
$25 million; 1955, $25.8 million. The 
Board estimates a fiscal 1956 payment 
of $25.9 million. 


In fiscal 1951, the subsidy of $18.8 


Local Service Industry’s Financial Status 





over four times, 


showed deficits. 


Mail and subsidy payments to the local service airline industry increased by 
from 1947 to 1954, but the industry’s commercial revenues 
developed at a much greater rate, increasing by over twelve times over the seven 
years. Profit-wise, 1954 (the year ending Nov. 30, 1954) was a blue-ribbon 
year. The industry's profit totaled over $2 million, and only two of the 14 carriers 


(Figures in thousands of dollars) 
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Individual Carriers: 1954 














2,867 
Bonanza 1,052 
Central 419 2,245 
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million to the domestic trunkline sys- 
tem exceeded the local airline subsidy. 
It wasn’t until the following year that 
the trunkline subsidy dropped sharply, 
to $6.3 million. 

The local service airline industry, 

though, argues that permanent certifi- 
cation is the first essential step toward 
getting off subsidy. These are reasons 
industry spokesmen give: 
e Financing. Financial institutions hesi- 
tate to advance capital to companies 
with a temporary lease on life. With 
permanent certificates, much lower in 
terest rates could be obtained, decreas- 
ing the subsidy need, local service ofh 
cials say. 

In addition, companies themselves 

refrain from making capital investments 
for equipment improvements—such as 
high frequency omni equipment—which 
would reduce operations costs, and cut 
subsidy need. 
e New aircraft. Local airline spokesmen 
say the industry is stymied in obtaining 
a replacement for the pre-World War I] 
DC-3, until it is given permanent status. 
They point out that operating costs of 
the DC-3 are too high for most of the 
thinly traveled segments of local lines, 
and that replacement parts for the ob 
solescent plane are difficult to find and 
increasingly expensive. 

They emphasize that a new plan 
specifically designed for local operations 

low in operating cost and suited to 
small and undeveloped airfields—would 
mean major progress toward elimination 
of subsidy. 

But even if the government were to 
finance the development of prototyp< 
for a new feederline plane, aircraft man 
ufacturers are reluctant to undertake the 
project while a question mark hangs 
over the existence of the local airline 
market. 

e Community support. Local communi 
ties hesitate to make airfield and other 
transportation facility improvements for 
a carrier which may be gone tomorrow, 
industry spokesmen complain. They 
anticipate that permanent certification 
would spur local enthusiasm that might 
go a long way toward generating new 
traffic. 

e Legal expense. Processing renewal ap 
plications before CAB involves a major 
expense for local lines and virtually a 
100% diversion of management from 
operations, spokesmen object. 

Last summer, CAB reported that it 
had allowed lines a total $495,755 as 
expense for processing certificates. ‘The 
lines had claimed $981,190 expense. 
The CAB allowance equaled about half 
of the industry’s deficit in 1953 ($1.1 
million) and about three-fourths its 
deficit in 1952 ($760,000). 

The decision as to whether the exist 
ing local service airline industry is to 
be put on a permanent basis will prob 
ably be left to the President this year 
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Congress appears certain to pass legis- 
lation directing this. 
> Progress ‘loward Agreement—The 
noteworthy development during the 
past year has been the narrowing of the 
difference of opinion between Congress 
and the industry on the one hand, and 
the Administration and CAB on the 
other, over the issue. 

l'rom opposite poles, there has been 
this progress toward agreement: 
e In a “clarification” last November of 
the recommendations of Air Coordinat- 
ing Committee’s report, Robert Mur- 
ay, former Administration spokesman 
as Undersecretary of Commerce for 
l'ransportation, went so far as to sug- 
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gest that “a few” local service airlines 
have already merited permanent certifi- 
cation. The clarification came after the 
report, drawn under Murray’s direction 
was widely blasted in Congress’ last ses- 
sion as proposing “the gobbling up” of 
local lines by major carriers. 
eCAB’s Gurney, speaking for the 
Board’s majority, has come out in favor 
of “longer-term” certificates and sug- 
gested seven-year renewals. At present, 
only two of the local lines—-Mohawk 
Airlines and Piedmont Airlines—are on 
seven-year certificates. The terms of the 
other 12 are from three to five years. 

In addition, member Adams has 
taken issue with the Board majority and 
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proposed a middle-of-the-road approach: 

Give certificates immediately to car- 
riers measuring up to four standards 
established by CAB as “measurements 
of financial operating results.” This 
would mean prompt permanent certifi- 
cation of five lines: Mohawk, Piedmont, 
Southwest Airways, Bonanza Air Lines, 
and Pioneer Air Lines. 

Adams qualified: ““I'o preserve flexi- 
bility as to future adjustments . . . I 
would suggest that the new permanent 
certificate represent a skeleton of strong 
terminal points, with the intermediate 
cities qualifying for permanency as they 
reach a volume of traffic generation 
sufhcient to reimburse the carrier for 
all direct costs and a reasonable share 
of indirect costs.” 
¢ Meanwhile, there is strong support in 
Congress for a modified approach. Leg- 
islation introduced by Sen. Warren 
Magnuson, chairman of the Senate In- 
terstate and Foreign Commerce Com- 
mittee, reflects Adams’ views. 

It would require the Board to award 
permanent certificates to all existing lo- 
cal service lines in four months after 
enactment, unless their service during 
the period were “inadequate and inefh- 
cient.” But it would empower the 
Board to keep on temporary status 
“those intermediate points which have, 
over a reasonable period of time, gen- 
erated insufficient trafic and revenues 
to reimburse the applicant carrier for 
its direct costs and a reasonable share 
of its indirect costs incurred in serving 
such points.” 
> Almost, But Not Quite—The local air- 
line industry, under the leadership of 
Donald Nyrop, former counsel of the 
Conference of Local Service Airlines 
and now president of Northwest Air- 
lines, almost achieved legislation, a year 
ago, putting it on a permanent basis— 
the House passed the measure and it 
was approved by the Senate Commerce 
Committee. 

e Failure to pass the Senate was due to 
two factors: 

e Commerce Committee tacked on an 
amendment also authorizing permanent 
certification of the certificated all-cargo 
carriers, which aroused opposition of 
scheduled trunk passenger carriers. 

e Unanimous consent required for con- 
sideration in the final rush toward ad- 
journment permitted one senator— 
Prescott Bush—to block action. 

> Position Better—Under the leadership 
of John Floberg, former Assistant Sec- 
retary of Navy for Air, who has suc- 
ceeded Nyrop as counsel of the confer- 
ence, the industry is in a more favorable 
position now than it was a year ago to 
win its case for permanent certification. 
Its 1954 performance—based on statis- 
tics for the year ended Nov. 30—shows 
notable improvement over 1953 and 
previous years: 
e Commercial 


revenues mounted $5 
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million—from $24.3 million in 1953 t 
$29.1 million. Revenue from gover 
ment mail and subsidy payments 
though, increased only $1 million 

e For the first time, in 1954, the indus 
try’s commercial revenue was substan 
tially greater—$4 million—than its re 
enue from government payment: 
Through 1952, government revenue ex 
ceeded commercial revenue. In 1953 
commercial revenue of $24.3 million 
approximated mail and subsidy revenuc 
of $24.1 million. 

e lor the first time, in 1954, the indu 
try showed a substantial profit—$2 mil 
lion. In the eight previous years of its 
existence, the industry had three profit 
years—1948, 1950, and 1951—for which 
profits totaled $1.4 million, less than 
the 1954 figure. Losses in the other 
years totaled $2.9 million. 

> Bright Developments—Devclopment 
which promise a brighter future to th 
local service industry are: 

eThe trend in trunkline industry, 
with its new highspeed planes, to give 
less service to intermediate points 
opening up new traffic for local service 

C. R. Smith, president of American 
Airlines, has backed strengthening of 
local service to feed into trunk carrie1 

Ihe pressure from Congress to give 
each local service system two strong ter 
ininal points continues. 

United Air Lines’ president, W. A 
Patterson, advocates that the nonsub 
sidized trunklines take over local service 
routes to reduce the government’s sub 
sidy bill. He appears, though, to be 
minority voice. 

CAB did, last December, approve th« 
merger of a small trunk carrier, Con 
tinental Air Lines, and Pioneer 
eA new multiple-element formula { 
determining “service” mail pay would 
greatly reduce the local service lin 
showing of “subsidy.” A _ substantial 
part of what is now listed in the “sub 
sidy” column would be moved over int 
the “service” mail pay column. 

CAB recognizes that the present for 
mula of setting “service” mail pay on a 
ton-mile basis favors the transconti 
nental lines that ship large bulks of 
mail great distances. It does not reflect 
cost to carrier of frequent landings 

CAB has met the 
United and other transcontinental car 
riers in its proposal to apply a multiple 
element formula—which would provid 
for an enplaning fee as well as a rate 
for in-transit shipments. After the issuc 
is resolved for the trunk industry, th 
Board plans to apply it to the local ser 
ice industry. 

e The Post Office Department’s experi 


opposition of 


ment of shipping first-class surface mail 


by air to expedite delivery on a “‘spacc 
available” basis has already opened thc 
way for the local airlines to make a more 
favorable showing on subsidy. 
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—Formsprag full complement clutches. They have 
proven Formsprag’s precision operation in a wide 
variety of aircraft applications: alternator drives, 
landing gears, canopy actuators, stabilizer and 
rudder actuators. And aircraft designers are speci- 
fying Formsprag full complement clutches in an 


increasing number of applications. 


Greatest Torque Capacity for Size and Weight 


Aireraft designers are acutely aware of torque 
capacity in terms of size and weight factors. 
That’s why they specify Formsprag—the over- 
running clutch with greatest torque capacity for 
size and weight. The aircraft industry requires 
exacting precision. Formsprag—who manulfac- 
tures only overrunning clutches—specializes in 


this precision. 





Every FORMSPRAG Clutch 
operates as simply as this: 


Torque is delivered from one concentric race member to the 
other through the full complement of-energized sprags. When 
torque is applied through the driving member, the sprags are 
instantaneously engaged between driving and driven members 

. with complete absence of backlash. When torque is removed, 


all the sprags release instantaneously. 


NOW HOW ABOUT you? Aren't there applications in which 
you might put these advantages to work? Let us find out 


together. Write on your letterhead or use the convenient coupon, 


FORMSPRAG COMPANY 
23621 HOOVER ROAD, VAN DYKE, MICHIGAN 


Send latest catalog explaining principles of the clutch. 


OVERRUNNING ° BACKSTOPPING ® INDEXING Have your nearest representative contact 


me for an appointment. 


FORMSPRAG COMPANY 
23621 HOOVER ROAD, VAN DYKE, MICHIGAN 








from Blue Print 4 


to Blue Sky.. : 


From small private plane to 
giant bomber .. from fast jet fighter 
to supersonic missile. . from biue 
print to blue sky Camloc’s 
quick-a¢ting, firm-holding 
fastening/devices continue to be the 
aviation ustry’s solution 
to problems of versatility and 
safety... aground and aloft. 


Write to US... ask for 
complete information on how 
Camioe can serve your aircraft 
fastening requirements. 


America’s foremost aircraft manufacturers 
rely on i qmLoc fastening devices 








QUARTER-TURN FASTENERS 
To get to the heart 


of the problem fast es 
a quarter-turn of this _ 
popular fastener is all = 
it takes. Access 

panels, doors, other . 
closures open fast, 
close fast, 

hold fast! 


**= 


SPF (Stressed Panel Fasteners) 


—This newest addition to 
the Camloc line holds 
highly-stressed access 
panels on highspeed 
aircraft and missiles. 


Takes less than 


— 


VE Po a turn to operate... 
i * has continuous thread 
Cea, hem ... overcomes 
cross-threading ... has 

long torque life. 


HEAVY DUTY LATCHES 

—for maximum safety and ease of 
operation when high shear-tension 
and heavy loads are factors. 

Long fatigue life under loads. 
Wide range of strengths and 

sizes fulfills a variety 

of requirements. 


FASTENER CORPORATION 
22 Spring Valley Road, Paramus, N. J. 


WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CALIF. 
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Air Freight and Air Express Traffic (Domestic) 





TRUNKLINES 
1953 


52,320 
27,620 
18,933 
8,130 
5,968 
5,537 
4,154 
3,701 
2,766 
1,348 
842 
270 
252 


American 
United. . 
Trans World 
Eastern... . 
Delta-Cas. . 
National 
Capital. . . . 
Northwest. 
Braniff. . 
Western. . . 
Continental 
Northeast 
Colonial. . 


CARGO LINES 


Flying Tiger Lines 
Slick Airways 





FREIGHT 


TON MILES (000) 

EXPRESS 

1954 1953 1954 
8,595 
10,471 
6,902 
4,318 
2,465 
632 
2,422 
1,898 


56,003 
33,610 
21,310 
10,350 4,080 
5,739 2,402 
4,469 621 
4,209 2,705 
4,469 1,729 
2,916 1,190 1,176 
1,796 753 760 
933 192 221 
299 177 171 
294 97 63 


10,275 
10,596 
7,697 


1954 
27,413,051 
34,883,258 


irce: 4 


1953 
37,741,124 
45,600,112 


AB Report 








Airfreight Moves Ahead Slightly 


The air cargo industry looks back on 1954 with mixed emotions. While 
gains were registered in some fields, total figures indicate that progress has 
slowed and that over-all traffic is virtually the same as it was last year. 

Other forms of transportation—rail and truck—show actual declines in 
freight traffic, and by these standards, airfreight looks good. But airfreight is an 
industry that still has a long way to go to take up the slack between potential 
and accomplishment, and in this light, 1954 figures don’t look so good. 


Last year’s results show once 
that airfreight has a long, hard road to 
travel before it measures up to the 
rosy promises made in its 
the experts in past years 

While the current situation is viewed 
with some gloom by industry observers, 
there is an almost universal feeling that 
airfreight has a great future once some 
rather formidable problems are licked. 
There are predictions that in 10 to 20 
years, cargo will dominate passengers as 
the mainspring of airline business 
> Last Year's Figures—Here is 
trafic shaped up last year 
e Trunk carriers flew about 146.5 mil- 
lion ton-miles of freight in scheduled 
and non-scheduled services, an increase 
of about 10% over 1953. They car- 
ried about 40 million ton-miles of ex 
press, a drop of 2.5 million ton miles 
from the previous year. 

e All-cargo carriers—Flying Tigers and 
Slick—were off sharply from 1953 fig 
ures. They flew a total of 62 million 
ton miles, compared with 83 million 
for 1953. Riddle flew about 15 million 


iain 


name by 


how 
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ton-miles, including both international 
ind domestic 
e Local-service 
million ton-miles 
million of freight, compared with 955 
1.18 mil 


operations 

carriers flew about 
ot express ind 1.18 
000 ton-miles of express and 
lion of freight in 1953 
* International carriers flew about 82 
million ton-miles of freight last 
compared with 75 million in 1953 
e Irregular carriers’ freight operations 
re hard to 
plete reporting, but the best estimate 
seems to be about 60 million ton-miles, 
with less than 10 million of that in 
domestic commercial traffic 

Total domestic 
nearly 10 million 
273.4 million 
1953. This drop can be traced to the 
loss suffered during the vear by Flying 
Tigers and Slick. Both recorded gains 
during the short time they operated 
separately at the end of the year and 
ire expected to do better in 1955 


> Military Contracts Down—A contrib 


vCal, 


use of imcom 


ASSCSS be 


operations are off 
ton-miles from the 


ton-miles recorded in 


Ve Kent! 
ed 


It’s the new ADVANCE SQ —a 
telephone type that hits a new high 
in ruggedness and efficiency! 


Only 15 milliwatts per pole will operate 
the new SQ relay in the DPDT combina- 
tion. Here is sensitivity teamed with 
stable performance—the DPDT unit with 
stands 10 G’s vibration from 10 to 500 
cycles. When power is increased to 40 
milliwatts per pole, vibration resistance 
rises to 30 G's. A single-coil relay, the 
ADVANCE SQ is available in 1- to 5-amp 
contact ratings, and in contact combi- 
nations from SPST to 6PDT. It comes 
through Signal Corps tumbling and shock 
tests in excess of 200 G’s with operating 
characteristics unimpaired. 


Sustained efficiency keynotes SQ opera 
tion. The use of a beryllium copper arma- 
ture retaining spring insures positive 
contact between armature and pivot 
points at all times. Cross-bar palladium 
contacts are always properly aligned. A 
wide variety of coil resistances is feas- 
ible. Instead of organic insulation, the 
unit employs Silicone glass, Kel-F, or 
Teflon tubing. Life expectancy for 5-amp, 
non-inductive loads is 150,000 cycles 
for l-amp, non-inductive load: 1,000,000 
cycles. 


Open type dimensions are 1” x %” x 
1%,". DPDT units are supplied in a 
sealed container measuring 1” x 1” x 2 
Write for literature on the SQ series. 


ADVANCE ELECTRIC 
AND RELAY CO. 


2435-A NORTH NAOMI ST. 
BURBANK, CALIFORNIA 


apvance 


\RELAYS| 


Sales Representatives 
Cities of U.S. and Canada 


in Principal 
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Check 


HICO 


MUNICIPAL AIRPORT 
CALIFORNIA 








for your new plant location 


— a 1055 aere “ghost airport” at the close of World War II to a 
bustling industrial community . . . that’s the success story of Chico 
with 
more coming. Centrally located in Northern California, yet away from 
metropolitan congestion, this area may be the ideal spot for which your 
own firm is searching. Here you will find: 


Municipal Airport. Today it boasts 24 thriving business firms. . . 


.. . perfect natural drainage 
Modern, complete fire department 
Ample on and off street parking 
Rail freight service direct to 
dockside, truckline and airline 
service direct to your door 
Ample labor supply 
Complete restaurant facilities 
Good recreation opportunity 
Plenty of room for your 
future industrial expansion 


and... 
No Fog 
All this plus existing buildings in sizes from 1500 sq. ft. to 22,500 sq. 
ft. at startling low-cost lezse rates. This industrial tract is located only 
five miles from city center. It adjoins the largest municipal airport, 


in California, north of San Francisco. For pictures, literature and 
details to complete this exciting story, write or phone . . . 


C. O. BRANDT, MANAGER 


CHICO MUNICIPAL AIRPORT 


CHICO (Butte County) CALIFORNIA 
Telephone Fireside 2-4276 


No city taxes 
No special assessments 
No bonded indebtedness to retire 
Financing for industrial building 
construction 
Unlimited electric power 
Adequate water supply 
Excellent sewage disposal 
free, (except for heavy 
industrial use) 
Paved heavy-duty streets 


No Snow No Smog 
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uting factor in the 1954 picture was 
the fact that it was the first year in 
which military contract operations were 
negligible. Cargo operations last year 
had to depend almost wholly on com- 
mercial traffic. 

This year will see the return of the 
military to the scene, although on a 
much smaller scale than in the 1950 
53 period of the Korean war. Contracts 
have been signed by Flying Tiger, Sea- 
board & Western, and Transocean Ait 
Lines to take part in a Formosa airlift, 
and the Air Force is taking bids from 
commercial carriers for a stepped-up 
engine airlift. 
> Merger That Fell Through—The big 
gest single factor in the airfreight pic 
ture in 1954 was the ill-fated merger 
of the Flying Tiger Line and Slick Air 
ways. At the beginning of the year, 
the projected cargo combine was viewed 
as a real shot in the arm to all-cargo 
operations. As the year progressed, 
difficulties arose, largely over labor pro- 
visions insisted upon by CAB, and the 
two carriers called the whole thing off. 

While the deal was being consum 
mated, Slick and the Tigers began to 
mesh operations, so that by the time 
it fell through, they were, in effect, 
operating as a merged company. The 
confusion involved, first in getting the 
companies together and then taking 
them apart, is seen as the major reason 
for the loss of traffic in the all-cargo 
category. The two companies had to 
pay too much attention to the merger 
to do an effective sales job in an indus- 
try that requires intensive sales promo 
tion. 
>» Competitive Struggle—The Slick-Fly 
ing Tiger situation muddies estimates 
of the gains made by the combination 
catriers—mainly the big trunks like 
American Airlines, which makes a big 
business of airfreight and makes no 
bones about wanting the all-cargo cat 
riers out of the business. Clearly, the 
combination carriers have taken a chunk 


of business away from the all-cargo 
people, but the diversion was un 


doubtedly affected by the Slick-FTL 
troubles and the true position of the 
two types of carrier remains unclear. 
One thing is certain—the more-ag 
gressive combination carriers are going 
to continue to keep the pressure on 
in an effort to prove that independent 
all-cargo operations aren’t necessary, 
that the combination carriers can han 
dle all the business available. 
> Airfreight Renewal Case—The whole 
question of the place of all-cargo oper 
ators in the air transportation pattern 
is up for review by CAB right now in 
the airfreight renewal case. The in 
itial five-year experimental period was 
up last year, and the Board is now as- 
sessing the results of operations thus 
far and considering whether the pres 
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More than a Quarter*Million 
hours Airline Service on 


VICKERS VISCOUNT AIRCRAFT 
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Diving turn as 

seen by North American 
F-100 pilot on his 

Lear 3” Pictorial 


Attitude Indicator 


PICTORIAL ATTITUDE INDICATORS 


eeefirst in concept... first in production 


The Lear ‘‘two-tone”’ attitude presentations shown here are a new concept in aircraft 
instrumentation. As the latest development in the famous Lear line of Vertical Gyro Indicator systems, 


these Pictorial Indicators have been ordered in quantity by both the USAF and BuAer. 





Climbing turn as 

seen by McDonnell F3H 
pilot on his Lear 5” 
Pictorial Attitude 


Indicator 


LEAR INC, crano rarivs division, Grand Rapids, Michigan (JOQD\ a. ve oe oF cepvice TO AVIATION 
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ent carriers should be recertificated / 
The east-west portion of the case / 

has been held up by the Slick-Flying 

Tiger troubles, so CAB has severed the 

north-south portion and is proceeding 


with it independently. In this segment, e a es 
Riddle Airlines, which showed con- mind ure SO enol S 
siderable improvement last year, is try- 


ing to expand its services along the 


eastern seaboard. Riddle’s Puerto Rico ‘ 
route isn’t an issue in the case. 4 J 
U. S. airlines, one of the original / e 


all-cargo lines, which later dropped out 
of the picture, is trying to get back 
into operation again. If your solenoid application involves small space plus efficiency, 

I'he trans-Atlantic cargo case, wher« 
CAB is supposed to have recommended 
Seaboard & Western Airlines for a 
trans-Atlantic all-cargo certificate, is 
being held up in the White House. 
Opposition from scheduled carriers is 
considerable, and chances of getting 


write us today. One of WesCo’s new miniatures will probably 
meet or exceed your specification. If you have a special appli- 
cation where size and weight must be held to a 
minimum, our engineering service is at your disposal. 


‘~ 


\ 


any positive action appear to grow 
dimmer as the months go by. Seaboard 
flew a total of 10 million ton-miles last 
vcar. 
Meanwhile, Airwork, Ltd., a British 


operator, has been cleared by the White 
House for trans-Atlantic cargo opera 
tion and is getting under way with 
DC-6As that are leased from Slick Ait 
Wavs. 

> The Mail Flies—One bright spot in 
the cargo picture was mail operations. 
Not only did regular airmail traffic in 
crease solidly, but the Post Office De 
partment expanded its controversial 
surface-mail-by-air program. The ex 
periment was started in October 1953, 
between Chicago and Washington and 
New York. Since then it has been ex- 


panded south to Florida and to over a NOTICE 


hundred points on feeder routes. Last 
] 3 WesCo DC solenoids are used 


fall, it was further expanded to a 20-city 
area on the West Coast, and now totals throughout the world—are famed 
about 13.000 tons a vear. for reliable service. The complete line 
At first, the idea was viewed with is shown in WesCo’s DC catalog. 
great enthusiasm by the affected air Write for it today —on your 
carriers. Since then soberer second company letterhead, please. 
thoughts have raised some doubts The trademark on over 
True, the mail fills empty space and 5,000,000 solenoids since 1927 


the income is pure gravy. But most of 

it goes at normal freight rates—about WEST COAST ELECTRICAL MFG. CORP. 
18-20 cents a ton-mile. Some in the 233 W. 116TH PLACE, DC DIV. 103 + LOS ANGELES 61, CALIF. © PL. 5-1138 
industry are fearful that CAB and Con 

gress are going to start wondering out CONSTANTLY GROWING THROUGH BETTER SERVICE 


loud why airmail can’t go at a rate near - 
this, rather than the much higher ait electrical components & sub-assemblies 


mail scales, if the surface mail is moving for military aircraft & missiles 


so successfully at the lower rate Se 
The railroads don’t like the experi ey ee 
ment and are showing their displeasure  — 
through court action. hey hav e ques j : We are currently pro- All Type Harnesses & Assemblies 
tioned the legality of the whole opeta : ducing parts for numer Aircraft Component Parts 
: ous military aircraft and Co-Axial Cable Assemblies 


tion and court findings have thrown Shielded Cables 
? missiles; also parts and 
Junction Boxes 


its status into considerable doubt sub-assemblies in many Thermocouples 


Legislation may be necessary to con- other fields. For top Electronic Control Boxes 
tinue it x quality and best prices— Test Equipment 
! P i 


The scheduled airlines recognize the 


income vz of airmai ai cel : . . 
income value of airm ul and air pat engineering corporation 
post and they are carrying on an inten 5230 W. 10th St., Indianapolis, ted 
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RHEEM 
INSTRUMENTATION 
FOR OUTSTANDING 

QUALITY 


J Wire 
ae 
Paty 


ae 
we tind ia 


for complete information on these 
and other units or on specialized 
elettronic design problems, contact 


RHEEM Manufacturing 
| Company 
Government Products Division 


9236 East Hall Road, Downey, California 


RHEEM instrumentation units are: 


... Designed to operate under the most 
rigorous environmental conditions and to 
meet the most exacting specifications 
required by modern weapons systems. 


... Designed to fulfill the demands of 
missile and aircraft industries for 
increased performance from existing 
instrumentation units 

... Designed for compactness, simplicity, 
and versatility, and for integration into 
existing systems. 

... Designed and built with components 
of the highest quality for lasting 
accuracy and dependability. 


RHEEM SUBMINIATURE 
INSTRUMENTATION AMPLIFIER 
Model REL-12 
SPECIFICATIONS 
a 7/8" x 2-5/16" x 4-3/8" 
Weight 7 ounces 
Frequency Response 5 to 20,000 cps with 
less than +1% deviation 
Voltage Gain Adjustable 5 to 500 
Linearity , Within +1% 
Output. 5 v rms maximum 
Input Impedance Over 100 megohms 
Output Impedance Less than 100 ohms 
ee ‘ 33,000 ohms minimum 
Will maintain a constant output with B+ and 
filament variations of +15% 
Different models available with variations of 
frequency response and recovery time. Recov- 
ery time as low as 30 milliseconds. 


RHEEM R. F. POWER MINIATURE AMPLIFIER 
Model REL-09 


SPECIFICATIONS 
Size ‘ 4.90 x 3.37 x 2” 
Weight oes 16 ounces 
Controls ‘ Plate tuning 
Grid tuning 
Filter —_— .... 85-db attenuation filter 
on all power leads 
215 to 235 megacycles 
Power Output 12 watts nominal 
Required Drive 1.4 watts minimum 
Plate coh dace 250 V dc @ 90 ma 
Filaments 12.6 V @ 0.41 amp 
or 6.3 V @ 0.82 amp 
. None Required 


Tuning Range 


RHEEM SUBMINIATURE 
VOLTAGE REGULATOR 
Model REL-11 


SPECIFICATIONS 

Size 1-3/4" x 2-5/16" x 4-3/8" 
Weight . 14 ounces 
Output Voltage Any nominal voltage from 
130 to 235 volts, adjustable 
range + 10% of the nominal voitage 
Current Up to 200 milliamperes 

Ripple Reduction Factor 5x10 
Output Impedance Will not exceed 2 ohms 
from 1 cps to 200,000 cps 
Regulation Within .05% for load variations 
of +25% and input 
variations of +20% 
Minimum DOC Input Voitage. . Equal to 100 volts 
greater than the regulated 
output voltage 


YOU CAN RELY ON... 


For equipment display see... 

1.R.E. National Convention 

and Radio Show—Mar. 21-24 

Booth 87 

Kingsbridge Palace, New York, New York. 
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sive promotional campaign through the 
\ir ‘Transport Assn. to increase public 
use of both 

This year, the Department of De 
fense 1s going to greatly increase its pro 
gram of sending military mail overseas 
on commercial air carriers, and this will 
mean added cargo revenues for inter 
national carriers—estimates run around 
$18 million a year. 
> Forwarder’s Place—The airfreight for 
warder got a boost last fall in a CAB 
examiner's report that recommended 
quite liberal regulation for the forward 
ing industry. 

Many airlines did not like the pro 
visions of the report, which turned 
down the application of Air Cargo, Inc., 
in airline-owned operation. 

The exact position of the forwarder 
remains unsettled while CAB considers 
his case, but most observers agree that 
he has a definite part in the airfreight 
picture—if only as another salesman in 
in industry badly needing vigorous sale 
ctivity. 
© Rates & Costs—The air cargo industry 
has a couple of basic, interrelated prob 
lems to lick before it can really hit its 
stride 

Industry experts all agree that rates 
must go down before airfreight can 


really compete with surface transporta 
tion. And in order to reduce rates, cat 
riers must have an efficient all-carg: 
uirplane that will let them reduce costs 

Carriers are caught in a real dilemma 
in the rate situation. Current rate levels 
ire a worry because they don’t produce 
enough revenue to cover costs. This is 
bad enough to a combination carrie1 
which has a big passenger business to 
carry the cargo operation, but it’s dis 
istrous to the all-cargo operator who is 
supposed to live on the revenue from 
freight alone 

Industry opinion is that, given cu 
rent equipment and costs, rates will go 
up before they do down. And yet, 
operators are loath to raise tariffs for 
fear of pricing themselves out of the 
market. 

It’s a vicious circle of too-high rates 
causing low trafic volume, and low 
trafic volume creating a need for still 
higher rates. 

Ihe key to the rate situation lies in 
the aircraft. The fleet now consists 
mostly of C-46s, DC-3s, DC-4s and 
DC-6As plus some Super Constellations 
which went into service with Seaboard 
& Western this year. 

None of these aircraft are true cargo 
carriers. All were designed as transports 
and consequently their costs are higher 
than they should be for hauling freight. 
The DC-6A has the best operating 
costs available, but high purchase price 
forces depreciation costs up and cuts 
its advantage. 

One relief for lack of cargo planes 
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DOUBLE eearrreniiew | 


Deadly efficient are these two defenders of Democracy...and the 
USAF is ready to “let go’’ with both barrels should the need arise. > > > 
One of these twins, the F84F THUNDERSTREAK, is now in active 
service and able on instant notice to deliver its nuclear wallop in 
retaliation, » » > Its photo-reconnaissance counterpart, the RF-84F 
THUNDERFLASH, has power and speed to locate the target, identify 
it in detail by use of the latest aerial photographic equipment... and 


if necessary, fight its way home guarding the secrets it has uncovered. 


CEILING UNUMITED for the young ambitious man new 
vistas of education, travel and security all these are avail 
able to career airmen in the USAF. Every day you're in 
brings you greater satisfaction in the knowledge that yours is 


o vital and rewarding service to your country to yourself 
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FARMINGDALE LONG ISLAND N Y 
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NIKE: PROOF POSITIVE 


Nike, a tactical air-defense weapon that is rapidly 
being installed by the U.S. Army in and around our 
most strategic defense areas, has demonstrated the 
reliability and producibility of rocket power. 

Under subcontract to the Douglas Aircraft Company, 
which is associated with the Western Electric Company, 
prime contractor on NIKE, Aerojet-General developed 
the sustainer rocket motor for NIKE and is producing 
them for Douglas in large quantities. 

The largest industrial organization devoted exclu- 
sively to the development and production of rocket 
powerplants, Aerojet-General is supplying new, bigger 
and better rocket power for the Nation’s defense 
program. 


AEROJET-GENERAL NEEDS: 


CHEMICAL ENGINEERS, CHEMISTS, ELECTRONIC 
ENGINEERS, MECHANICAL ENGINEERS, PHYSI- 
CISTS AND AERONAUTICAL ENGINEERS 


®@ Solid- and Liquid-Propellant 
Rocket Powerplants for 
Missile and Aircraft 
Applications 

@ AeroBRAKE Thrust Reversers 
(SNECMA) 


@ Auxiliary Power Units and 
Gas Generators 


@ Electronics and Guidance 
@ Ordnance Rockets 


@ Explosive Ordnance and 
Warheads 


@ Underwater Propulsion 
Devices 


@ Architect-Engineer Services 
for Test Facilities 


CYR Th CORPORATION 


A Subsidiary of AZUSA, CALIFORNIA 


CINCINNATI, OHIO 


The General Tire & Rubber Company 


SACRAMENTO, CALIFORNIA 


MORE POWER FOR AIR POWER 
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this year is the possibility of conversion 
of the growing surplus of DC-4s to 
cargo. As the larger planes go into 
passenger service, the DC-4 becomes 
obsolete. And as more of them become 
available, their sale value drops off 
Since they are already depreciated, some 
carriers may figure it’s cheaper to us¢ 
them for cargo than let them sit around 
or sell them cheaply. 

> True Cargo Plane Needed—[ven 
tually, cargo operators are going to have 
to get a true cargo airplane. It must 
have low direct operating costs and 
must be designed to cut such costs 
loading and unloading. 

‘he basic problem is that there isn't 
a large commercial market for such an 
aircraft, and spreading developmental 
costs over a small number of planes 
would make them too costly to pur 
chase. Some cargo airplanes—the C-119 
for instance—have been designed and 
built for the military, but even assum 
ing they were cheap and efficient 
enough to work out in commercial 
trafic, they are unavailable. 

In recent years, there have been a 
number of plans designed to make such 
an airplane available to cargo carriers 
at a practical cost, including much talk 
of the Air Force paying for the initial 
development of a cargo plane. Thus 
far, nothing much has come of such 
projects, but most observers feel that 
if a new plane is to be built, the gov- 
ernment is going to have to bear the 
financial brunt in one way or another. 

The possibility of some relief came 
early last month when the Navy leased 
an R6D Skymaster (DC-6A) to Slick 
Airways as the beginning of a test pro- 
gram to see whether military transports 
could be maintained in readiness by 
commercial operators at no cost to the 
government. 
> Increase Expected—The overall] traffic 
curve for the airfreight industry is ex 
pected to go up this year, but not in 
any great degree. Best guesses are that 
volume will go up about 7-10%—a 
pretty healthy increase, but not enough 
progress toward the 400-million do 
mestic ton-miles predicted three years 
ago for 1955 by a CAA study. 

The addition of added freight air- 
craft is expected to contribute to added 
volume this year. American Airlines has 
seven DC-6As on order and United 
Air Lines has ordered five. Other car- 
riers are willing to buy the freighters 
when they become available. 

Part of the future depends on the 
simple principle of momentum. As vol 
ume grows, costs go down and air cargo 
becomes better known. These factors 
contribute to a snowballing market. 
This phenomenon has yet to occur, 
but hopes are high that, as long as the 
economy remains on the upgrade, 1955 
will see the start of it. 
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Jet airpower is the backbone of America’s 
defense, and jet engines depend upon scien- 
tifically exact turbine vanes, turbine blades 
and supercharger buckets for power and per- 


formance 


To mass-manufacture these vital precision 
parts, Austenal applies the ancient “lost wax” 
method of investment casting, greatly improved 
and now called Microcast —a technique so pre- 
cise and so accurate that Austenal turbine 
buckets and vanes eliminate costly machining 
and require only a minimum of finishing. 


The Microcast process was developed by 
Austenal, and its use in the manufacture of vital 
jet components is only one of many applica- 
tions. In every field of industry, Microcast is 
proving that complex, intricate metallic parts 
can be made better and more economically by 
investment casting 


Let Austenal show you how Microcast can help 
brighten your production picture 


See Austencl’s original informative 
lémm color movie, “A Stery of industria! 
Progress”. Aveilable without charge. 





LABORATORIES, = 








microcast division 


224 EAST 39th STREET - NEW YORK 16,N. Y. 
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TOMORROW'S AIRCRAFT: One slop WILE 


World's fastest turbojet 
designed and built by 
Westinghouse 

















The time, place and vehicle remain classified—Westinghouse 
turbojet engines have flown faster than any turbojet engine in 
the world. 

Such record-making comes from more than a decade of Westing- 
house experience in the design and construction of axial-flow 
turbojets. And this experience is constantly at work producing 
new applications, new ratings, new efficiencies—for use in 
missiles, fighters and bombers. 

You are urged to take advantage of this experience—and 
the research, development and production facilities behind it. 
Whatever your airframe or weapons system application may 
be, let Westinghouse help you bring tomorrow’s aircraft . 
One Step Closer. 

Aviation Gas Turbine Division, P. O. Box 288, Kansas City, Mo. 


}-91023 


‘““FASTER THAN YOU THINK” is the title of a new movie about the 
Westinghouse family of turbojets. It presents features of Westinghouse 
engines which have set records for speed, endurance and availability. This 
includes scenes of the XF4D-1, world’s record holder; and the J34 turbojet, 
having best specific fuel consumption in thrust and weight class. If you'd like 


to see the 17-minute film, check with your Westinghouse AGT representative. 


THE WESTINGHOUSE AVIATION FAMILY 


Jet Propulsion «+ Electrical Systems and Motors *« Radar + Fire Control 
Flight Control « Defensive Systems + Ground Radio and Electronics + Wind 
Tunnels + Plastics + Airborne System Components + Ground Equipment 


you can BE SURE... 16 17S 


Westinghouse 
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TELEMETERING 


GLENN L. MARTIN COMPANY ’S thundering B-61 MISSILE GUIDANCE 
“MATADOR” is of the type already available for FLIGHT TEST INSTRUMENTATION 


service with the USAF in Europe. B-61 is the first 

operational unit of its kind in the Air Force. For both \ GROUND ELECTRONICS SYSTEMS 

its initial flight tests at Holloman Air Force Base, 
New Mexico, and subsequent performance tests at the \ AIRBORNE ELECTRONICS EQUIPMENT 
Air Force Missile Test Center in Florida, standard 

RREP airborne telemetry components were used. 

These and other Air Force Bases are instrumented 


with RREP receiving stations. 





aye on ; A 
Performance data from the missile is obtained by tele- »” 
metry. Various measurements are translated into signals 1 
transmitted by radio to the ground receiving station, ag 
where they are recorded in reference to time and 
y TELEMETRY 


flight position. 
RECEIVING STATION 
Technical Bulletins describing latest RREP equipment 
are available on request. 
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Nonskeds Awaiting Legal Rulings 


The nation’s irregular air carriers wound up 1954 in just about the 
same position they were in at the beginning of the year. ‘Traffic was about 
the same as it was in 1953, and once more the carriers ended the year without 


having their legal status settled. 


Progress was indicated in air safety, a factor once considered a blot 
on the industry picture. Until a Johnson Flying Service DC-3 crashed late 
in December, the carriers had a fatality-free safety record for the year. 


I'rafic for the year amounted to 
about 1.3 billion passenger-miles and 
60 million cargo ton-miles. More than 
40% of the iregulars’ 
common carriage, and a like amount is 
in military business. About 10% is 
done in commercial contract and chai 
ter traffic. 

During 1954, the industry continued 
to shake down and showed definite 
signs of stabilizing after a decline from 
the larger but more volatile form it had 
in the years immediately after World 
War II. There were 52 operators in 
business in 1954, but only about 40 
were really operating all year. 

I'he irregular air fleet has 143 air- 
craft, including 55 C-46s, 39 DC-4s 
and 39 DC-3s. During the year, the 
Air Force offered for sale the C-4¢ 
had been leasing. 

Progress was made on the indu 
program to effect improvements im th 
C-46 to help it meet Civil Aeronautics 
Board standards. These modification 
are mainly concerned with improving 
firewalls and engine cooling. 
>» New ‘Grandfathers’?—In 1954, as 
previous vears, the irregulars continued 
to operate under the theory that the 
were building “grandfather rights” it 
would be impossible for the govern 
ment to take away from them Ch 
CAB estimates the large irregular cai 
riers represented a total investment of 
$13 million at mid-1954. 

The industry is nearly 10 years old 
and has been operating during that 
time with no clear definition of its legal 
or regulatory status. Half-hearted at 
tempts have been made from time to 
time by the Civil Aeronautics Board 
to bring some order to the system, but 
no real policy has been set up. 

It is hoped by the nonskeds that 
1955 will bring a decision in CAB’s 
Large Irregular case. It was instituted 
to determine the purpose and function 


business is 


of the industry and has been in the 


works nearly four years. The record 


developed is monumental. A report is 


said to be forthcoming in a few month 

The results of the case should settle 
the issue, but it is dificult to determin: 
what the answer will be. Within th 
industry itself there is considerable 
difference of opinion what its place in 
the air transport pattern should b 
Most agree that the irregulars should 
perform service supplementary to pre: 
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enth 

type of certil ror 

hould be specified and granted 

> What Type of Service?—There is also 
great range of opinion as to what 

this service should amount to. Som 

carners would be satished if CAB just 

continued their authorization much a 

it is—a letter of registration. Others 

would like a more positive and expan 


ertifcate, and a few want actual 


.< 
} 


limited certification 


certain ftv of operation 


S( heduled 


there is a great deal 
ind misconception involve 
cheduled industry is dir 
igainst irregular aircoach opera 
ire conducted by l 
f the industri 
1¢ examiner in the 
, the Aircoach 
maintained that ther 


1 7 ] ] 
1daitional ane suppk 
ri 


lid ACTA 
business of thi 
rriers. No appli 

ury their first-clas 
applicants are seel 
to expand auxiliarn 
eld upplemental and add 
tional air service to the aircoach 
ight and air charter market 
narkets have not been develo 
the certificated carriers; it is neither 
ecessary nor desirable to reserve these 
narkets for those carrier 
> Not All Aircoach—The frontal attack 
f the scheduled industry on the irregu 
irs has served to cloud somewhat the 
true economic structure of the irregular 
industry. Most of the fighting is over 
ircoach operations, such as those con 
lucted by North American Airlines 
Actually, the great bulk of the irregu 
lars are engaged in other types of 
peration. The biggest part of the non 
ircoach business is with the govern 
ment. Military charters and commercial 
ir movements (CAM) support the 
reatest number of irregular operator 
Civilian contra charter work 
counts for yhout one xth of non 
oach trafhy 
Many carrier 
idditional r 


OURNS 


PRECISION 
POTENTIOMETER 
INSTRUMENTS 


for AIRCRAFT and 
GENERAL INDUSTRY 


PRECISION ENGINEERED 
FOR DEPENDABLE 
PERFORMANCE 


‘js Bourns instruments feature 
the finest design and 
workmanship in wire- 
wound potentiometry. 
Their precise electrical. 
signals, requiring no 





amplification, are used in ~ 
control systems, 
telemetering networks and 
recording circuits. Rugged 
construction guarantees 
accurate and dependable 
performance during the 
severe shock, vibration and 
acceleration conditions 
encountered in aircraft and 
industrial applications. 


Physical variables such as 
linear displacement, 
acceleration and pressure 
are measured to an 
accuracy of 0.25% of 
instrument range. Single or 
dual potentiometers and 
linear or functional outputs 
are a few of the many 
characteristics that can be 
provided. Besides the 
hundreds of standard 





models and ranges 
available, special designs 
may be developed ee: 
individual requirements, 


Bourns TRIMPoOTS —the © 
ultimate in sub- 
miniaturization — are used 
for circuit trimming i 
miniaturized assemblies ~: 
subjected to extreme 
environmental conditions. ° 


Bourns many years of 
experience in 
potentiometer 

tation, plus modern produc- 
tion facilities, assure you 

of the highest 

instruments 








7 Baourns 


LABORATORIES 
6135 Magnolia Avenue 
Riverside, California 


Technical Bulletins on Request, Dept. 51 
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AIR DEFENSE RADAR UHF AIRBORNE RECEIVER TRANSMITTER 











VHF AIRBORNE NAVIGATION RECEIVER AIRBORNE WEATHER RADAR 











AIRBORNE COMMUNICATIONS & NAVIGATION SYSTEM MOBILE BLIND LANDING UNIT 











AUTOMATIC DIRECTION INDICATOR 
FINDER 


AIRPORT TRAFFIC CONTROL 
RADAR 








6000 PEOPLE 


, (BENDIX PEOPLE) 


; make these products! 


That’s quite a team! Not from a numerical standpoint alone, of course. 
But because their sole specialty is making precision electronic equipment 


for government and industry. 


Over 1400 members of this team are topnotch engineers engaged in research 
and development. Many others are eagle-eyed inspectors that check and 
re-check each Bendix* Radio product and its components. A large number 
are skilled assembly workers that have that “extra-special touch” it takes to 


assemble complex electronic mechanisms. 


The products you see on the opposite page are but a small sampling 
of their work. For Bendix Radio activities in aircraft communications, 
navigation, radar and missile guidance are vast and varied. Equally so 
are the facilities, tools and equipment with which Bendix People work. It’s 
this combination of highly skilled manpower and production technique 
that assure unsurpassed quality, performance and dependability in every 


product that bears the “Bendix” name. 


AIR COMMUNICATIONS AND NAVIGATION EQUIPMENT * AIR DEFENSE RADAR * GROUND 
CONTROLLED APPROACH AIRCRAFT LANDING SYSTEMS «+ MISSILE GUIDANCE + AIRBORNE RADAR 


woumn MCLE 
| dio —_Sendir 


AVIATION CORPORATION 


DIVISION 
BALTIMORE 4, MARYLAND 





West Coast Sales: 10500 Magnolia Blvd., North Hollywood, California 
Export Sales: Bendix International Division, 205 E. 42nd St., N. Y. 17, N. Y., U S.A. 
Canadian Distributor: Aviation Electric, 200 Laurentian Boulevard, Montreal, Quebec 
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Per Unit Schedule of Delivery Chart 
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Delivery On Schedule is important to your production plans 


on + 


| 
o 


As sole producer of the main fuselage section of the RB47 Stratojet 


Oliver Aviation has consistently main- 





tained deliveries to meet Boeing's as- 
sembly schedules 
What goes into Deliveries On Sched 


ule? Modern and diverse manufacturing 











facilities; accurate and economical pro- 





yp duction skills; and an award-winning 








safety program. Add to these require- 


* ENGINEERING 


onan Sines aon ments a giant plant located in a hub of direct transportation, and you 


FABRICATION have Production and Shipment on Schedule. 

* METAL PROCESSING trie . al 

* PARTS AND ASSEMBLY This is the simple secret of Oliver Aviation’s ability to assure you 2 
PRODUCTION ) 

* EXCLUSIVE PRODUCTION On Schedule Delivery. 


FOR AIRCRAFT 


Tr a 


; LEVER corporation / 


r= —— AVIATION DIVISION 
BATTLE CREEK, MICHIGAN 


TH 





OTHER PLANTS: Battle Creek, Michigan; Charles City, lowa; South Bend, Indiana; Cleveland, Ohio; Ge-Ge Mfg. Co., Gilroy, California; 
A. B. Farquhar Division, York, Pennsylvania; Springfield, Ohio; Shelbyville, Illinois. 
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such as leasing and maintenance 

Of the more than 40 companies now 
operating, only nine conduct aircoach 
operations. They offer services through 
three aircoach combines—North Ameri 
can, Skycoach and Safeway. 
> North American’s Case—The largest 
by far is North American, a carrier 
which is a sort of case apart from the 
rest of the irregular industry. 

As North American has grown in the 
past few years, it has drawn farther and 
tarther away from the industry and 
ACTA’s concerted attempts to crash 
the ranks of the certificated carriers. 
North American has been making ef- 
forts to disassociate itself from the in- 
dustry, and the industry is considerably 
less cordial to North American. 

The North American group has de- 
veloped into a big business, grossing 
around $14 million and flying 329,- 
476,000 revenue passenger-miles last 
year. The carrier has taken delivery on 
two DC-6Bs from Douglas Aircraft Co. 
to supplement its fleet of six DC-4s 
and, assuming it is allowed to stay in 
business that long, hopes to acquire 
more DC-6s this year. 

Aircoach service is now offered by 
North American between New York 
and Los Angeles, Los Angeles and San 
I'rancisco, and New York and Miami. 
The service is operated through five 
letters of registration and with the help 
of numerous accessory companies which 
perform financial, leasing, maintenance 
ticketing and other functions. 

The only real hope for the future 
for an irregular carrier the size of 
North American is to get a certificate. 
The present regulations applied to ir- 
regular operations, and probably any 
enacted in the future, are too restric- 
tive to allow a really sizable operation. 
Currently, the carrer is an applicant 
for certification in cases involving routes 
between New York and Florida, and 
New York and Chicago, service be- 
tween the Southwest and the North- 
east, and service to Denver. Out of 
one of these proceedings, North Ameri- 
can hopes to get a certificate. 

Meanwhile, the carrier has a battle 
on its hands just to stay in business. 
It is involved in a CAB compliance 
proceeding, as are Skycoach and Safe- 
way, and the examiner has recom- 
mended in effect that the whole opera- 
tion be ordered out of business. But 
the company will fight the case, and, 
judging from its past legal history, will 
probably be able to stay in business 
for a while at least through sheer 
judicial inertia. 

North American in particular, and 
the irregular industry in general are 
burdened with high legal expenses be- 
cause of their unsettled position. 
> Air Clearing Houses—The big hope 
in the industry now, outside of a settle- 
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mew protection 


The newest EpIson fire detection system 
now provides positive protection for 
another of America’s great aircraft — 
CONVAIR’s B-36 long-range interconti- 
nental bomber. 


Prompt fire detection is assured even if the 
sensing cable breaks, for each half will 
function as a closed circuit. And the entire 
EpIsON system operates directly from the 
aircraft power supply without the need of 
electronic tubes. 


Years of actual experience and constant 
research in the world-famous EDISON 
Laboratory provide this aircraft fire detec- 
tion system to keep pace with the advance- 
ments of modern flight. 





Other outstanding features: 


> exclusive snap clamps simplify installation 
and speed maintenance — no tools needed 


>» maximum sensitivity for each zone because 
a single detector circuit can provide varying 
temperature alarm settings 

* low imped d completely eliminates 
false alarms due to moisture or capacitive effects 





> minimum weight construction—d.c. control 
assembly weighs only .8 Ibs., 100 ft. of sensing 
cable only 1 Ib. 


Write us today for particulars on this 
great new Epison development! 


Q Edinon. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. 


INCORPORATED 
INSTRUMENT DIVISION * 49 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 
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“Here we have the CPS CLAMP” 


Our subject for today is the CPS Clamp, most 
popular of all Monogram Safety Clamps. It is 
ideal for fastening sheet metal where total ma- 
terial thickness does not exceed X”. 


CPS stands for “Certified Plunger Seal” and 
describes its precision, straight-line action. A 
tempered steel spring applies strong tension, 
draws materials tightly together, assuring posi- 
tive alignment at all times. Spring is completely 
enclosed for maximum safety. 


Whatever your particular requirements may 
be in sheet metal fastening, Monogram has a 
specific clamp to do the job or will develop 
one for you. Call your local Monogram Repre- 
sentative or write for catalog and complete 
information. 
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wing nut hand Side grip certified heavy duty Zamac 
Safety operated safety plunger seal enclosed spring wing nut 
Clamp safetyclamp clamp safety clamp safety clamp safety clamp 


: “MIGHTY MO"’ 
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MANUFACTURING COMPANY 


f tv AUFMAN 


Higuera Street, Culver City, California 
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ment of the Large Irregular case, is that 
CAB will approve a proposal for the 
establishment of an air exchange to co 
ordinate activities. 

Right now, there are two clearing 
houses through which irregular oper 
ators can obtain business. One is a 
control center run by ACTA in Wash 
ington, which handles military trafhc 
for its 38 member carriers 

Che Independent Military Air Trans 
port Assn. runs a similar service for its 
13 members, 11 of whom are irregular 
carriers. 

Negotiations were under way late 
last year to merge the two associations, 
and the merger is expected shortls 

The air exchange proposed by the 
irregulars would coordinate the com 
mercial market in the same way the 
military market is now organized. Ac 
cording to IMATA, a recent survey in 
dicates that such a system could double 
trafic among present users and open 
up new markets. 
>» What’s Ahead—The future of the n 
regular would seem to hinge on a 
number of factors. ‘The most important 
is that of status, and 1955 appears to 
be the year when that question will 
finally be settled. Both CAB and Con- 
gress have various proceedings in the 
works. 

It’s a good bet that CAB will come 
to some definition of the irregular’s 
position soon. ‘The status of most of 
the surviving companies will depend 
on this action. They look for a certifi 
cate that will clearly set forth their 
function in the air transportation pat 
tern as an industry which will supple- 
ment activitics of currently certificated 
carriers and open new markets that 
current carriers can’t exploit or can’t 
be bothered with. 

Along with such certification would 
have to come development of new mar- 
kets. The current heavy dependence 
on military traffic is regarded by many 
as an unhealthy economic base upon 
which to build a sound operating struc- 
ture. Commercial markets must be de- 
veloped to a much greater extent than 
that shown by their current position. 

Some of the large international ir- 
regular carriers are also making bids for 
certification. Early this year, Trans 
ocean Air Lines was defeated in two 
attempts to get certification for opera 
tion in the Pacific area, and a case in 
volving certification of Seaboard & 
Western Airlines has been awaiting 
White House action for some time. 

The whole issue may be settled by 
Congress this spring before CAB has 
time to’ make up its mind. Aviation 
bills filed early this year would draw 
clear lines of regulation for the irregu 
jars. Any new laws probably wouldn’t 
make the carriers too happy, since the 
proposed legislation is fairly restrictive. 
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POWER 
TO 
MULTIPLY 


OUNCES 
TONS 


This hydraulic control 





cylinder multiplies a 
few ounces of force on the 
control lever to a thrust of 
12% ToNs...the power to 
operate the aileron controls 
on the McDonnell DEMON. 


Weston Hydraulics Limited 
designs and manufactures 
control equipment for air- 
planes and guided missiles. 
Such as: 
hydraulic power 
control cylinders, 
actuating cylinders, 
solenoid selector valves, 
manual selector valves, 
regulator valves, 
shut-off valves, 
brake valves, 
servo valves, 
and pneumatic 
control units. 


Weston 


HYDRAULICS 
“Gt Ges z£ 


10918 Burbank Boulevard 
North Hollywood, Calif. 


BI 


A SUBSIDIARY OF 
BORG. WARNER CORP. 





quatiry— beyond a doubt. For example. before this Tandem Servo Power Control Cylinder, illustrated above, is 
released for shipment it has had 1,584 separate inspections, tests, and measurements of dimensions and performance, 
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whatever the job.. 
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Security in the Age of Peril requires airpower-in-being superier to 
that of Russia. Only with such power can the U. 5S. deter or retaliate 


again: : ‘ “¢ ‘ 
igainst Russian aggression 


Industry must produce the best weapon systems today and prepare 


to produce the best weapon systems tomorrow, a year from tomorrow, and 


five, 10 or 15 years from tomorrow. Great new areas opening for 
development are: Supersonic aircraft, nuclear power, avionic controls, 
computer applications to military supply and operations, transports 
and guided missiles of all ranges. Opportunities are unlimited for 


those firms whose development and production will keep the U.S. ahead. 








tei: 





@ MANUFACTURING 


AIRCRAFT MANUFACTURING INDUSTRY 


1948-1954 
in Billions 


Gross Sales 


es] Backlog 























1951 


1952 








1953 


Technology Paces Airpower Dollar Race 


The aircraft manufacturing industry enjoyed the most prosperous year in 
its 50-year history during 1954. Sales and profits reached an all-time high 
for the major producers and thousands of firms relatively new to the aircraft 
manufacturing field reaped substantial harvests from their aviation business. 


Outlook for 1955 indicates that the 
aircraft manufacturing industry will 
continue on a plateau not far below the 
1954 sales peak but will record profits 
of about the same magnitude. Key to 
the aircraft manufacturing market is the 
federal defense budget. For fiscal 1956 
which begins next June the defense 
budget requested $32.8 billion of which 
about 66% will be spent for and in 
support of military airpower. This rep- 
resents the largest peacetime expendi- 
ture on airpower in American history. 
> $9 Billion Expenditure—Actual ex- 
penditures for procurement of military 
aircraft and related equipment for the 
Air Force, Navy and Army is scheduled 
to total about $9 billion for fiscal 
1956—about the same level as in fiscal 
1955. 

This breaks down to $7.5 billion for 
aircraft; $700 million for guided mis- 
siles; and $700 million for ground based 
avionic equipment. In addition to this 
production program the aircraft industry 
will get close to another billion for re- 
search and development activity. 


During fiscal 1956 the Defense De- 
partment plans to let new contracts to 
taling about $8.6 billion with the air- 
craft industry for military equipment. 
This new business will include about 
$6.5 billion for aircraft; $1.4 billion for 
guided missiles; and $700 million for 
ground-based avionics equipment. 


Stiffer Competition 


Two factors will dominate the manu- 
facturing industry during the next few 
years: 
© Relatively stable market for military 
airpower products that will offer an un- 
precedented opportunity for manage- 
ment to consolidate its financial gains, 
to affect economic production, and to 
do effective future planning. 
© Fierce technological competition for 
the major shares of this stable market. 
Military procurement policies all point 
to more selective buying from firms that 
offer products featuring a large tech- 
nical advance combined with prompt 





delivery and _ operational _ reliability. 

This means that while the military 
market will assure a high level of sales 
and profits for successful manufacturers, 
not all manufacturers are likely to be 
successful competitors in this market. 
The key to successful management in 
the future market for aircraft, related 
equipment, avionics and guided missiles 
will be based on top-notch technical 
teams capable of reaching for major per- 
formance gains backed by the determi 
nation and financing to bring these new 
developments through the difficult pe 
riod from concepts to workable hard 
ware. 
> 750,000 Workers—The manufacturing 
industry employed a total of about 
800,000 people during 1954. This is 
expected to be the employment peak 
with a slight decline to a level of about 
750,000 workers during 1955. How 
ever, these figures do not include people 
working for some 60,000 suppliers and 
subcontractors serving the major ait 
craft, engine, missile and avionic manu 
facturers. 

Department of Commerce statistics 
for the first three quarters of 1954 in 
dicate the split of the aircraft manufac- 
turing market among prime airframe 
builders, engine producers and the pro- 
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peller and accessory makers. Out of 
total nine-month sales of $6,125 mil- 
lion, the airframe makers got $3,876 
million. Of their total $483 million was 
in commercial business with the remain 
der military. Engine builders sold 
$1,528 million of which $125 million 
was commercial, Propeller manufac- 
turers’ sales totalled $142 million of 
which $23 million was commercial. 
Other equipment manufacturers regis 
tered sales of $579 million. 


Tooling Problem 


By the end of 1954 the manufactur- 
ing industry had completed virtually all 
of the plant expansion required for its 
present production level with a $3.5- 
billion investment in new facilities since 
1950. Additional plant capacity will be 
required during 1955 for only a few 
specialized items such as missiles and 
avionic equipment. Not much more 
than $500 million will go into new 
plants this year. However, expenditures 
tor new research and development facili- 
ties by the industry will continue at a 
high level, reflecting the emphasis on 
competition for technical gains. 

However, the industry faces a major 
production tooling problem as_ it 
switches from the 700-mph. aircraft 
types now in production to the new 
supersonic models operating in the 
800-1,000-mph. speed range already 
on order for 1956-57 delivery. Aircraft 
Industries Assn. estimates that $500 
million worth of new machine tools will 
be necessary for this switch. Defense 
Department already has programmed 


$7 Total Employment (in Thousands) 


financing for about $300 million in new 
production tools during 1955 with the 
bulk of them earmarked for aircraft 
plants. 
> Steady Level—Military aircraft produc 
tion reached its peak during 1954 with 
slightly more than 150 million airframe 
pounds actually delivered. Slight de- 
cline in the production level will occur 
during 1955 as the stabilizing effects of 
the 1953 policy stretch-out become no 
ticeable. By 1956 the industry will 
stabilize at its steady production rate 
required to maintain and modernize the 
military force levels authorized and re 
quired for the maintenance of a pe! 
manent military airpower in being. 
During 1955 the industry will shift 
from high volume production of ex 
isting types to initial production of the 
newer, faster fighters and bombers 
required to prevent the rapid obso 
lescence of combat airpower. Defense 
Department, stung by some major de- 
velopment difficulties on new aircraft 
types, will go slow during initial produc 
tion period keeping quantities down to 
those needed for service testing. Not 
until major development hurdles are 
surmounted will the signal for large 
scale production be given. 


Technical Race 


This technological race with the ad 
mittedly rapid progress of Russian ait 
power will dominate U.S. military ai 
craft requirements for the next decade 
even without a major nuclear war. 
(here is no sign that the technological 
revolution in alrpower that began with 
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Giving Them a 
Better chance 


Developed by the Ordnance Dept. for 
the Air Force—and manufactured by 
Consolidated Eng’g. & Mfg. Co.—car- 
tridge actuated systems make it possi- 
ble to bring more of our pilots and 
crews back alive. 

Cartridge actuated systems quickly 
provide means of escape by instantly 
performing a multitude of  super- 
human tasks—unlock bulkheads, re- 
move doors, jettison exterior stores, 
move gun mounts, instrument panels, 
bomb sights, radio gear, as well as 
catapult canopies and seats! 

Lives depend on the instant func- 
tioning of these systems in an emer- 
gency. There can be no compromise 
with precision in manufacturing. Con- 
solidated is proud of its record of 
100% acceptance by the Ordnance 
Dept., Air Force, and military aircraft 
manufacturers. 

In addition to its precision produc- 
tion facilities, Consolidated Eng’g. & 
Mfg. Co. offers the aircraft industry 
an engineering and design service for 
complete ballastic and mechanical sys- 
tems to individual aircraft require- 
ments .. . precision parts and compo- 
nents ... complicated assemblies. . . 
hydraulic systems, special tooling, etc. 
Consolidated engineers will be glad to 
work with you on any of these 
problems. 


sit | —_ = ee 
UR Ss | 














Top, M-3 Canopy Cotapult. Bottom, M-5 
Thruster for moving interior equipment away 
from personne! to facilitate safe escope 


—_— 


[ ENGINEERING & mFG. co. / 
— 








MANUFACTURING ENGINEERS, HAVERFORD, PENNA 


ENGINEERING & DESIGN © SPECIAL TOOLS & FIXTURES 

ACTUATORS . CARTRIDGE ACTUATED SYSTEMS 

1YDRAULIC SYSTEMS & COMPONENTS © ROCKET & 

GUIDED MISSILE COMPONENTS ¢ AIRCRAFT PARTS 
TEST EQUIPMENT e« ELECTRONICS 
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the jet engine and the at 

ibating. All indications pou 
eration in all the techni 
to aircraft development 

‘here have been fundamet 
in the aircraft industry during 
three vears. Among them ar« 
e Expansion of the technical require 
ments of military and commercial ai 


[ | ful craft has brought thousands of new 
— he aircraft field that had no 


firms into the 


BEB Military iviation interests before 1950 


¢ Development of the weapons system 
concept in military aircraft has intr 





wae TOfal 


duced new business relationships be 
tween suppliers and prime contractor 
that require a more extensive sales ef 


fort aimed at selling both the military 





ind prime contractors 
Among the new fields that have o1 

ire becoming an integral part of the 

modern aircraft industry at 

e Guided missiles. ‘This is growing into 

1 billion-dollar-a-vear industry with 

ibout 60-40 split between production 

ind research funds. It will expand rap 
idly during the next three years to a 

1947 1948 1949 1950 195! i952 1953 i954 major part of the aircraft and related 
industnes effort. ‘This program is 
bringing many new firms into the air 
craft orbit and also is putting many 
urcratt companies into business making 
missiles and equipment for Army, the 
ea-going Navy in addition to thei 
traditional business with the flying 
Navy and USAI 
e Avionics. This field already has ex 
panded during the past three years to 





Aircraft deliveries in thousands of planes where it accounts for 3( of every 


dollar spent on military aircraft. It 


will continue to expand during the next 


20 Fen 
CW years 


e Sub-system manufacture. The weap 


18r C_] civil ons system concept has introduced the 
WS Military sub-system requirement for large-scale 


num Te development and production programs 








on major parts of the aerial weapons 
system such as air conditioning, auxil 
lary power systems, electronics and 
guidance and controls. This field is 
edging into new areas never befor 
part of the aircraft picture 

@ Nuclear propulsion. ‘The practicality 
and necessity for nuclear-powered ait 
craft is no longer questioned. Best 
evidence of this is the recent USA] 
decision to build a $12-million atomi 
engine research laboratory at Pratt & 
Whitney. And the nuclear airframe 
work at Convair This field also i 
bringing in a wide variety of manufa 
turers never before involved in aircraft 
production 

e Human engineering. ‘his is a major 
new field that is just beginning to have 
in impact on the aircraft industry. It 
will develop new facets to old firms and 
create new firms. 

e Armament. ‘This is a rapidly expand 
ing field both for aircraft and missiles 
that is drawing new industrial organiza 
tions into the aerial weapons system dk 
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Expenditures for military aircraft in 1954 
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e GYROMECHAMsxs 


“EW 
DUAL COSINE 
POTENTIOMETER 








Potentiometer 

tional outpul 
hin 4 
lage This 


with 


SPECIFICATIONS, MODEL 35,000 
5 


Accuracy: for any given position of the input 

tage, across a 20 megohr 
» differ from the correct 
that point by more than 


t 25°C and OOO8E at 20°( 


Resolution: £ 
Range: for arg 
a ratio of 
36:1 (max 


s 
Resistance 


customer specif 


Temperature Range 65 


Mechanical: diameter: 5-9/ 16 


{max.) for 36 


Gyromechanisms' engineering specialists 
‘ 
ore available for consultation on possible 


applications, without obligation 


= 


~W)/7 an 
GY RO MECHANIsws iwc 


Halesite, Long Island, New York 
11941 Wilshire Blvd., Los Angeles 25, California 
Designers and producers of precision potentiometers, 
gyros for all purposes, and magnetic amplifiers 
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YOU ARE 
IMPORTANT 


Whether you make thum- 
nail size transistors or giant 
extrusion presses, whether 
you design special tools or 
operate a maintainence shop 
or develop new electronic 
devices 


No matter what your contri- 
bution to aviation is, it is 
important. You are im- 
portant. 


And it is important for you 
to be among aviation’s lead- 
ers exhibiting at the 


4th 
International 
AVIATION 
TRADE SHOW 


May 4, 5, 6 
69th Regiment Armory 
New York City 


Aviation’s 


Only Business Show 


For information and reservations, write 
Dept. J 
Aircraft Trade Shows, Inc. 
Hotel McAlpin, N. Y. 1, N. Y. 
PE 6-5933 Cable: Airshows 
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velopment and production. 

e Test equipment. This is a rapidly 
growing new phase of the aircraft indus- 
try dictated by the growing complex- 
ity of aircraft and the inability to flight 
test missiles before their combat firing. 
Requirement for production line and 
combat-unit field test equipment for 
new acrial weapon systems and _ their 
components 1s growing at a rate faster 


than existing industry can handle it. 

e Astronautics, ‘The exploration of space 
already has begun by the military and 
this is a serious, important phase of 
the aviation industry’s future, net just 
a subject for science fiction and TV kid 
programs. Not much is predictable in 
this field except that it already cxists 
and will grow into a major segment of 
aviation effort. 














(in thousands) 


Act. 
Engines 
and Parts 
105.9 
126.5 
98.8 
63.7 
40.0 
38.6 
35.0 


Aircraft 
343.2 
347.8 
311.6 
232.3 
138.9 
130.8 
116.1 


Production and Related-Worker Employment 


U. S. AIRCRAFT INDUSTRY 
Other Acft. 
Props Parts and 

and Parts Equipment 
11.5 89.8 
13.2 89.3 
10.4 62.7 
7.6 38.3 
5.5 22.1 
5.5 19.8 
5.1 17.3 


Total 
550.5 
576.8 
483.5 
341.9 
206.4 
194.7 
173.6 





(in thousands) 


Act. 
Engines 
and Parts 
166.8 
177.3 
425.9 138.8 
313.3 90.8 
188.4 55.8 
175.3 53.5 
158.0 48.6 


Aircraft 
497.8 
479.1 


Total Employment 


U. S. AIRCRAFT INDUSTRY 
Other Acft. 
Props Parts and 

and Parts Equipment 
16.1 125.2 
18.0 115.9 
14.5 81.6 
10.8 48.8 
8.3 29.3 
8.2 27.0 
7.7 23.3 


Total 
805.6 
790.3 
660.7 
463.6 
281.8 
264.1 
237.7 





Act. 
Engines 
and Parts 
$2.09 
2.03 
1.98 
1.89 
1.696 
1.603 
1.550 


Aircraft 
$2.08 
1953.. 1.99 
1952 1.87 
1951. 1.75 
1950. 1.622 
1949.. 1.548 
1948. 1.465 


1954. 


SOURCE: Bureau of Labor Statistics. 





Average Hourly Earnings of Production Workers 


U. S. AIRCRAFT INDUSTRY 
Other Acft. 
Parts and 
Equipment 


Total 
Industry 
$2.08 
2.00 
1.90 
1.79 
1.644 
1.567 
1.493 


Props 
and Parts 
$2.09 $2.07 
2.03 1.99 
2.05 1.88 
1.93 1.80 
1.743 1.698 
1.630 1.611 
1.565 1.551 
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MATERIALS-HANDLING NEWS 








* Panel Discussions by Bassick, World’s Largest Manufacturer of Casters 


and Floor Protection Equipment * 








From “Southern Cross” to B-36-- 
Bassick takes 


over on the ground 


“Southern Cross,” standing on dollies equipped with Bassick casters, 


gets once-over from Australian pilot 


Flying the big ocean 


In early June, 1928, the 3-engine 
“Southern Cross”, piloted by Kings- 
ford-Smith, made the world’s first 
trans-Pacific flight from San Francisco 
to Brisbane, Australia. 

Proven conventional Bassick casters 
were selected for pre-flight handling of 
the “Southern Cross”. Today Bassick 
casters are specifically designed to 
meet exacting requirements for safe 
efficient handling of modern aircraft. 


—-— — 


80,000 Ibs. is no strain for these 4 Bassick 
casters, 








Kingsford-Smith (right). 


| off. 


25 years later 


Convair of Fort Worth, Texas, 
chose Bassick to produce the highly 
specialized dual 18” wheel “Floating- 
Hub” shock-absorbing caster for their 
B-36 handling dollies. These 675- 
pound giants have an operational load 
rating of 20,000 pounds each yet per- 
mit easy, precise handling of these 
huge Air Force bombers in produc- 
tion. Bassick’s “Floating-Hub” shock 
absorbing casters help preclude air- 
frame damage during assembly by 
eliminating winding stress, shock and 
vibration due to dolly handling — 
write for “Floating-Hub”’ catalog 


FH-53 





Fretting corrosion? 


“Fretting corrosion”, killer of modern 
jet engines, is another problem licked by 
Bassick’s patented “Floating-Hub” 
casters —the only caster designed to 
absorb both horizontal and _ vertical 
shocks. 

When wheels equipped with “Float- 
ing-Hub” roll over obstacles or rough 
surfaces, their deflection is controlled 
and their recovery immediate — prevent- 
ing damaging shock forces, vibration 
and winding stress from being transmit- 
ted to the vehicle or precious cargo. 
Vibration frequencies are interrupted 
and immediately damped out by the 
inherent snubbing action, precluding 
resonance and “fretting corrosion”. Ask 
for catalog FH-53. 


New caster feature 


Grease dripping from bearings 
exposes them to premature wear — 
increasing maintenance and repair cost. 
It’s also an accident hazard and harms 
floor surfaces and rubber tires. Cure: 
Bassick grease retainer cup now stand- 
ard on all Bassick Series 99 casters. 

Get all the facts on the most complete 
line of shock-absorbing and conventional 
casters from your Bassick industrial dis- 
tributor. He’s got the stock and the know- 
how to give you fast efficient service on 
all your requirements. 


" ~ , 
~ “ j 

‘ I Ce d : 

» KS Belleville, Ont. 


Bassick 


A DIVISION OF 


THE BAssIcK 
COMPANY 
Bridgeport 2, Conn. 


MAKING MORE FUNDS OF CASTERS MAKING CASTERS DO MORE 


75 YEARS OF CASTER LEADERSHIP 
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Equipment Faces Supersonic Barriers 


By George L. Christian 


Growing Air Force emphasis on the weapons system concept, coupled 
with the rapidly growing number of USAF aircraft capable of supersonic 
speed in level flight, is imposing a host of new, extremely difficult problems 
on aircraft equipment suppliers. 

To survey these problems, Aviation Week interviewed engineers and 
officials at Wright Air Development Center, the Pentagon, leading equip- 
ment companies and the plants of airframe manufacturers of supersonic planes. 


“You can’t just step on the gas and 
become supersonic,” says one Pentagon 
official. ““I'o build a successful super- 
sonic plane, you have to start from the 
drawing board up and design everything 
in and on the plane for supersonic flight 
performance. 

“The engine, airframe, and every- 
thing associated with it has to be an 
integrated weapon system aimed at suc- 
cessful operation through the increas- 
ingly wider speed ranges, from rela- 
tively conventional takeoff and landing 
speeds to ever-higher Mach numbers. 
> Germans Had It—Probably one of the 
first instances when the problem of in- 
tegrating aircraft equipment with the 
speed of the plane was recognized oc- 
curred with the world’s first operational 
jet, the Messerschmitt 262. 

When the Me-262 started flying, it 
was found that its high-velocity guns, 
coupled with the plane’s high speed, 
made the projectiles travel so fast they 
became unstable. The fix: A low-ve- 
locity 30-mm. cannon was developed by 
Rheinmetall-Borsig to keep muzzle 
velocities low enough so the pro 
jectiles remained stable and permitted 
accurate gunnery, 
> Supersonic Posers—Ilcre are just a 
few of the areas where sustained super- 
sonic flight is every day creating prob- 
lems of continually growing magnitude: 
e Synthetic stability has to be built 
into some supersonic aircraft. This is 
the only known means to allow the 
pilot to keep control of the plane at 
the wide speed ranges through which 
supersonic aircraft fly. 

e Vibrations in completely new and 
different frequency spectrums are set 
up by today’s large, high-thrust turbojet 
engines. These will have to be con- 
trolled with specially designed vibra- 
tion isolators. Similar vibration prob- 
lems are induced in surface controls at 
transonic and supersonic speeds. The 
problems are compounded because sur- 
face control vibrations are transmitted 
to flight control system hydraulic and 
mechanical components, where they 
can reach destructive proportions. _ 
e Wings have to become thinner yet 
stronger as speeds increase. This cre- 
ates difficult problems of design and 
what materials to use. Traditional alumi- 


172 


num is no longer good enough in some 
applications, so designers are turning to 
newer materials, such as_ titanium 
(whose handling, fabrication, etc., pose 
a whole new set of problems) and older 
metals, such as steel. 

e Flight and engine controls must give 
better response or the results may be 
fatal. One spokesman compares the 
problem with the “hot rod” of the 
highway: “So often the combination of 
‘supersonic’ car and a ‘subsonic’ driver 
results in a dead driver.” 

> Supersonic Spawn—It was not until 
the jet airplane ushered in the super- 
sonic age that many of today’s head 
aches became apparent. 

At first they appeared as nebulous 
problems on the supersonic horizon. 
But the supersonic plane has been 
rushed off the drawing board and into 
the skies so quickly that the nebulous 
factors of vesterday have jelled into 
the real, still unsolved, problems of 
today. The point has been reached 
where many equipment manufacturers 
and system designers find themselves 
treading right on the edge of a variety 
of limits, such as temperature, design, 
etc., bevond which there is no clear 
way to progress without major new 
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AIRCRAFT EQUIPMENT standards have be- 
come increasingly severe, as shown by these 
requirement graphs for wheel and brake 
(above) and hydraulic systems (below). 





developments in techniques of how to 
do things, where to find new materials 
and how to handle them. 

AVIATION WEEK’s survey has brought 

out that, although there is considerable 
disagreement about what are the really 
great problems and how to go about 
solving them, several factors stand out 
e Specialization is here in a big way, in 
spite of the Air Force’s emphasis on 
standardization. We are drifting away 
from standard, off-the-shelf 
equipment. One airframe design eng 
neer explains it this way: ““They won't 
fit and they won’t do the job.” 
¢ Reliability of operation of airborn 
equipment and systems has become all 
important. “The design of a hydraulic 
system fitting has become as important 
as the design of a main wing spar hing: 
fitting. With the advent of power hy 
draulic flight controls, failure of the 
former can have the same results as 
failure of the latter—loss of the air 
plane and possibly the pilot,” says an 
airframe systems engineer. 
e Heat is a problem that is wrapping 
itself around supersonic aircraft like a 
shroud. Savs a USAF official: “We 
have just about run out of heat sink 
into which we can dump the tempera 
tures generated in and by supersonic 
aircraft.” 

New equipment, based on concepts 
never before used in aircraft, is being 
developed to handle these problems 
which did not exist in the past 
» The ‘Yaw Barrier—A barrier 
seems to be injecting itself between the 
old sonic barrier and the new thermal 
barrier—the “‘yaw barrier,” as it is called 
by one airframe company making a 
supersonic fighter. An Air Force spokes 
man at Wright Field has said that a 
current USAF supersonic fighter could 
“vaw itself to pieces.’ 

So yaw appears to be an added 
headache on the already imposing list 
of woes spawned by supersonic flight, 
and which teams of the country’s top 
notch aircraft researchers, designers and 
test pilots will have to tackle, 
out” and solve. 


pieces ot 


new 


“sweat 


Control 


Supersonic aircraft have to remain 
controllable over very wide speed 
ranges. Aerodynamic instability over 
these ranges is probably one of the 
knottiest and most urgent problems 
shared alike by the Air Force, airframe 
manufacturers and equipment makers 

Just one factor in this regard is the 
tendency of a plane’s center of pres 
sure to move forward as speed in 
creases. If the center of pressure moves 
ahead of the center of gravity, the air- 
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America’s most complete line 
of arc-welding equipment 


and electrodes. 


_ AC WELDERS. 
Sizes up to 625 
All connectable 

440 volts 


POSITIONERS 
—— from 2500 


36,000 Ibs. — 
remote-control and 


hand-operated models. 


AC/DC WELDER 
The first machine to 


give you either AC or 


DC current at the 
flip of a switch. 


DC RECTIFIER 
WELDER 
Four sizes — 200, 300, 
400, and 500 amps. 


ELECTRODES 
For mild steel, cast 
iron, “‘hard-to-weld”’ 
Steels, stainless 
steels, hard surfacing. 


the FSS Line 


P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 


Weldor using Solar-designed Cir 
umferential-type Butt Welder 
Powered by treadie-operated P&H 
DC Rectifier Welder 


a 
“y- 


Butt-welding .OOI5 stainless now 
an every-day job at Solar Aircraft 


... With the ease of starting, stable arc, and 
instantaneous control of P&H Dial-lectric Welders 


ELDING a tiny diaphragm of ultra-thin .0015 stain- 
less steel could be a real problem. But Solar Air- 
craft at San Diego does this delicate job with standard 
P&H welders — in fact, the same welders it uses for fab- 


ricating 28-foot diameter, wind-tunnel expansion joints. 


Here's why P&H Welders are 
sion welding. They start easily and instantly — touch 


naturals” for preci- 
the work and you're welding with a strong, steady arc, 
You get famous P&H Dial-lectric Control — wide range 
and instantaneous heat selection with just the twist of 
a radio-type knob or pressure on a foot treadle. And 
when you set a P&H for a certain current level, that's 


TRUCK CRANES DIESEL ENGINES POWER SHOVELS 


PREPARE CATED MOmeS 


Le 


exactly the current you get until you decide to change 
it. There's no fading — and no adjustment is required 


as the machine warms up. 


You're set for almost any fabricating job that comes 
along with P&H Arc Welders, Get the full story*from 


your P&H representative or distributor, or write us. 


w WELDING DIVISION 


HARNISCHFEGER 
CORPORATION 
4695 W. NATIONAL AVE. © MILWAUKEE 46, WISCONSIN 


2884 


WELDING EQuiPminT 


SON Stag ZERS 


455 King Street West * Toronto, Ontario, Canada 
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PRODUCTS OF MARMAN RESEARCH AND DEVELOPMENT 


Marman clamps, straps, couplings and certain closely related products stand out as precision stars 
of the Aircraft Industry . . . the result of specialization and of close cooperation at the planning stage 
between industry development teams and Marman engineers. Marman’s highly developed production | 


facilities and experienced personnel deliver the finished product as ordered year in and year out. 





You will find it good economy to specify Marman clamps, straps, and couplings, 


off the shelf, or specially engineered for your project. 


Evamples of the many standard and specially designed Marman products...from top left: 


channel band coupling, J-11 joint, filter, high-temp venturi, valve, adjustable band clamp, flexible coupling. 





MARMAN PRODUCTS COMPANY, Inc. 11214 EXPOSITION BLVD., LOS ANGELES, CALIF. 


Marman products are manufactured under various U. S. and foreign patents and other patents pending 
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@ MANUFACTURING feting is fed back to the control sys It is possible to carry vessels to sup- 
craft becomes unstable. tem. This must be “dead’’—not res- ply cabin air when aircraft run out of 
»‘Mach Box’—One solution to the omate bu 
problem lies in what some technicians encountered in flight. If the . rol ir, it should be recirculated and the 
call " “Mach box,” Or the “covnthetic stem should b In phase \\ h fligt irbon dioxide g n or by the crew 
stability” referred to above. 

WADC experts say equipments com- “ 
posed of hydraulic, electronic and 0D. — to the aircraft wert, 1 recirculating 
gyroscopic components have been inte- > Flying High—On top upersoni tem which will take air out of the 
gated into a control system which is flight problems ar¢ idded th rcé ity) 1 and pump 
being tested in several experimental ait ng at extreme altitudes, wihct back int bin ; 
craft. Purpose of the system is to allow thin—/U,U0U ft. and over \ircraft ntrollability becomes dif 
a human pilot to fly an aircraft by 
using standard cockpit flight controls 
which will operate the plane’s surfaces @¢ maintain temperat trol = to bite im robable answer will be 
through the integrated flight control plane 1S opera e an to use defi ir stre \nd 
system. With this system, WADC 
says, “the pilot can forget at what Mach 
number he is operating. As far as he 
is concerned, he is flying a nice, stable 


airplane, because the integrated con 
trol system automatically corrects for i San 
Mach and QO (dynamic pressure effect : 
within the limits of the plane’s aet / (C 
dynamic controls.” 
| ) | SAVES EXPENSIVE 


it any frequency that might be cutside air . But then, to conserve the 


urface-induced  vibratio1 iumplitud removed. This means the development 
uld inci o th oint tru { a held of equipment completely new 


Uli ! 


Cry 
4 WALD p kesman put l th I ult at extrem titudes, because acro 


How do you create atmospher dynamic it urfaces have nothing 


I'he Mach box will change the link 
age (or gain) of a supersonic plane’s FLIGHT TEST TIME 
flight control system to prevent stick 
forces from changing appreciably over Br) ca 
wide speed ranges and avoiding sudden 4 
changes in contro! forces that may in 


duce maneuvers violent enough to « 


| 
troy the aircraft 

> Feel System—Still other problems 
crop up with supersonic flight. 

An airframe engineer points out 
“With supersonic aircraft, you get to 
the point where trailing edges ‘crap 
cut’—so you move the whole stabilizer 

“Then comes the control system, 


which is so critical that every part of it 


is tailor-made. .) —_— 
“And as critical a part of the con BE : . 
trol system as any on this particular $252 
supersonic) aircraft is the feel system a Re, 


which allows the pilot to judge how 


much force he is applying to the su 
face controls. If it doesn’t work, th 
pilot loses his ‘point of reference,’ so 


to speak; if it jams, movement of the 


control system is restricted or becomes 
entirely inoperative; if it malfunctions, . *. INTEGRATED TRACKING SYSTEM 
the pilot can apply forces which are : 2 , 

abrupt enough to break the airplan more accurate than any other field tracking equipment. 


That is why we take such great care te 


make sure the feel system behave 
lransonic speeds also create vibra , 
tion difficulties in surface controls. In : : 
E ac 
the transonic region, according to an 0. Mil Dynamic Accur y 
airframe engineer, you do not know in , < . . ' 
what direction aerodynamic forces will ‘ ~ Aided Tracking . 
operate. This eliminates aecrodynami ( , - . : 
boost as a means of activating surfacc J : baat Film Readers 
controls and makes hydraulic actuation ° 
desirable. 

“If you can grab hold of and hang 
on to a surface control with a good i> 
hydraulic system, at least you know 2 
which way the control will move,” says 


one engineer. 5a 0) 0) Ge. ARMS CORPORATION of AMERICA 


Designers of supersonic aircraft are 
worried about buffeting surfaces. Buf BOMEVILLE - NORTH CAROLINA 
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7 DAYS 


of accelerated 
heat aging 


28 DAYS 
of fuel aging 


40 PSIG 


cycling pressure 


WITHSTAND 
VIBRATION, 

FLEXING MOTIONS 
AND MISALIGNMENT 


Exhaustive tests were 
made subjecting the 
flexible Flo-Flex Fluid 
Connector to cycling 
motions ot temperatures 
ranging from —65° to 
+ 160° F. and at various 
pressures ranging from 
60 psig internal pressure 
to a vacuum pressure of 
26 inches of mercury. 

No leakage or measurable 
material fatigue 

was apporent. 


63,540 


shear misalignment 
CYCLES 
(Gmplitudes thru .50”) 


= 65° to +160° 
temperatures 


26” OF MERCURY 


A kp negative ¢yeling 
, NS pressure 


PROVES AUBLE FLO-FLEX 
FLUID CONNECTOR 


FOR HANDLING AIRCRAFT FUELS and oils this new flexible Flo-Flex 
Fluid Connector is the first to answer the problems of vibration, 
extreme flexing motions and shear axial misalignment encountered 
in aircraft fuel systems. Exhaustive tests thru temperature ranges 
of —65° to +160° F. and at pressures ranging from 60 psig 
internal pressure to a vacuum of 26” of mercury proved there 
was no measurable material fatigue from these destructive motions. 

The Flo-Flex Connector tube is made of rubber impregnated 
fiberglass with a seamless liner of specially compounded synthetic 
elastomers. This tube is cured under 2000 psig pressure and the 
layers of fiberglass and synthetic resins are fused together to make 
a leak-proof connector to satisfy the requirements of USAF 
Memoranda Report MCREXP-524-1854 Add. 1 in handling aro- 
matic fuels Mil-H-3136 Type I or Type III. 

Flexible Flo-Flex Fluid Connectors are made in all diameters 
and lengths with various degrees of flexibility, see the various 


NO LEAKAGE! NO MATERIAL FATIGUE! adaptations below. Ends fitted with floating or fixed, bolted or 


These are variations of flexible Flo-Flex Fluid Connectors V-band flanges. Flange sealing is by “O” ring seal or integral 
used on aircraft fuel and oil systems. Fluorocarbon lined gasket on flange face. 
constructions are available for some sizes. 


Write for Engineering Bulletin No. FC-1 for 
complete information and design factors. 


% 
% 2330 CURRY STREET, LONG BEACH, CALIFORNIA 
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most impossible because there is ver 
little air to measure and therefore litt] needed not ne 
pressure in the pitot system to tell the tem 
Mach box the plane’s speed 

For the same reason, Mach meter 
altimeters and rate-of-climb indicato 
become excessively sluggish at extrem<¢ 
altitudes, making the pilot’s job of 
trolling the plane very difficult. W: 
Field officials say a major 
needed to develop air pressure in 
ments which will work briskly at 
tudes of 70,000-80,000 ft 
> Specialization—The _ inefficie: 
specialization are apparent—lack 
terchangeability, large stocks of diff 
units, heavy transportation and | 
problems, training and maintenance 
headaches. But the demands of 
speed aircraft preclude the us 
old-fashioned off-the-shelf pi 
equipment which, a_ few 
could fit and do a good job on h 
dozen aircraft ranging from fight 
transports to bombers 

On _ highspeed aircraft 
those built under the weapon 
concept, the equipment has to b 
lored to do a highly efficient job 
very specialized airplane. To do th 
the unit must be designed from th 
ground up to do just the job r 
of it on a particular plane. 

“We are less and less able to 
a compromise unit and do the 


~ 


a" 


+) 


; 


quired,” savs one engineet Another nheard of.’’ 
puts it this way: “A piece of equiy > New Techniques 


ment that is best for one aircraft 1 
necessarily best for another.” it 
A third sums it up: “If w 
standardization, we accept inefhcier 
> Use Every Inch—Another philosoph: 
which counters standardization is tl 
“maximum density” concept, whet 
everv cubic inch of waste spacc 
iirplane is made productive if pos 
This means that a piece of equipmen f 
has to be tailored to squeeze in 
given, specialized envelope of strict 


} 


] 


defined size and contour R 
“What will fit on Lockheed w 
on Grumman.” 

The degree of specialization 
quired is underlined by this stat 
by an Air Force officer speaking of 
expansion air turbine, “Standardizat 
of the turbine between two diff 
highspeed aircraft proved impossibl 
iIthough the planes are powered | 
same jet engine (which supplies 
ir to run the turbine). Performan 
differences between the aircraft de 
manded tailor-made turbines in | 


} 


se. e Emergency air-driven equipt 


\blem, particularh 


Reliability creat, 1% pov 
Another dominant them f 
highspeed airplane is reliabil 


] 
oT 


only of equipment but of th 
they feed 
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> Everything Vital—Reliabilit 


Modulation of DC voltages 
is achieved by the illumina- 
tion at line frequency of the 
photo-conductive element in 
a voltage divider. 


NO moving parts 

HIGH temperature 100°C 

HIGH: conversion ratio... over .5 

MODULATION to 400 cps 

TEMPERATURE independent 

LIFE....3000 hours minimum 

LOW noise....200 pv 

SIZE....%/,” x 4” x 2 

WEIGHT....1.6 ounces 

EXCITATION....115 VAC 3 ma 

DELIVERY....from stock 

PRICE....$35.00 each (single units) 
$25.00 each (in quantity} 


Avion’s flexibility and inge- 
nuity, coupled with extensive 
experience in Electronics, 
Mechanics and Optics can 
better serve you. 





Investigate the coreer 
opportunities in ovr ox- & 














IN st, Saks : 


sussiouny oF QC f mousrmes, ne. 


299 Highway No. 17, Paramus. W.J. 
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J E T & X P E isd f E hg C ia D §| systems operative, designers have gone 
@;| to ram air-driven turbines to power 
HUSSMANN AIRCRAFT DIVISION, “ry hydraulic pumps or gen- 


erators. At least one designer, to avoid 
your dependable source of airframe components having to carry both a hydraulic pump 


and a generator out in the airstream, 
uses only a generator. This supplies cur- 


Major manufacturers of | , 
| rent to the plane’s electrical system and 


re rely om Hussmann to handle ' to an electric motor-driven hydraulic 
subcontract jobs efficiently: pump. 

j Pneumatic system compressors are 

pe usually electrically driven also. Thus, 

=e as long as the aircraft has forward mo 


han 
A tion, energy is available 


| 
; 
? 


Cooling 


Heat is becoming an almost uni- 
REPUBLIC versal bar to supersonic aircraft, their 
LOCKHEED equipment and systems. One exc eption, 
BEECH according to a leading equipment 
McDONNELL manufacturer, is in the field of avionics. 
Here, the growing substitution of cool 
GENERAL MOTORS operating transistors for heat-generating 
vacuum tubes is helping to alleviate 

heat problems. 
e Hydraulics. An airframe hydraulics 


McDonnell F3H-1 engineer comments that his department 
is on the verge of serious difficulties 


stabilator assembly — with metals, packings and hose be 


section ea | cause of high temperatures 
, : _ The rapidly disappearing heat sink 
creates a poser, the engineer says. “In 
our supersonic aircraft, it is no longer 
practical to cool the hydraulic equip- 
ment with ram air because at the speed 
our plane flies the air’s temperature is 
oe up around 200F, which allows too little 
Republic F-84F 7 we i ai temperature differential to be effe: 
cockpit assembly tive.” 
seation e Corrosion inhibitors in hydraulic fluid 
(MIL 5606) tend to boil off at tem 
120 Gal. peratures exceeding 200F (some tech 
a nicians feel that the fluid is acceptable 
stein ahi up to 275F). Result is that the fluid 
formi d tebsicatt P = tends to corrode metal components of 
ming and tabrication, section the hydraulic system. 

processing and heat treat e Maximum-density concept, the crowd 
Ee. ing of equipment, lines, wiring and 
facilities are at your ya oe structure into every available space in 
the aircraft, imposes severe problems 
: : CPM Be on where and how to route hydraulic 
your requirements. mw SS Wiitaei : , lines so they will avoid “hot spots.” 
halty ; Supersonic skin temperatures aggravate 
the problem. So a hydraulic system 
designer seeks to lay out his system 
where it will not only avoid all hot 
spots and skin-generated heat, but also 

dump a little heat wherever feasible. 
ee One possibility is use of fuel to help 
TOOLING PACKAGES cool the hydraulic system. But fuel is 
DESIGNED AND FABRICATED already used to cool engine oil and “the 
engine people might not like us to heat 


: : A up their fuel any more.” 
Write for informative brochure today. One airframe hydraulics engineer be 


HUSSMANN AIRCRAFT DIVISI O N/| hieves these approaches should be 


of Hussmann Refrigerator Co. + 819 E. Taylor, St. Louis, Mo. | pushed to help alleviate heat problems: 
’ ’ >| @ Upgrade all equipment associated 


| with high temperatures. 

e Make metals less susceptible to corro 
s10n. 
eGo to metal seals in static applica 


Our complete metal 


service ... to meet all 
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tions. Possibly Teflon or similar ma- 
terials may help solve high-tempera 
ture packing problems 

This engineer also notes the trend 
away from non-flammable _hydrauli 
fluids towards high-temperature re 
sistance, since no one has vet been able 
to make a fluid, usable in aircraft 
hydraulic systems, which combines the 
virtues of non-flammability and high 
temperature resistance. 
© Electrical—While the substitution of 
transistors for vacuum tubes is alleviat 
ing cooling problems in avionic pack 
iges, heat is 
electrical power generation, a 
to a WADC technician. 

He cites this example: In an F-86D 
flying at Mach 0.85 at 40,000 ft., gen 


1 growing problem in 


{ ording 


erator-ram air pressures of 40 in. H.O 
(minus duct losses) are experienced 
These high pressures create sufficiént 
heat to cause failure of the types of 


generators used until recently. 

Another problem resulting from th 
high air pressures is that grease in gen 
erator bearings is siphoned out, caus 
ing failure. Now, new generators hav 
been installed which can accept the 
conditions of being cooled 
Fahrenheit air at 40,000 ft. (where the 
rarefied air is only 4 as effective as at 
standard conditions) and the bearings 
can withstand ram air pressures of up 
to 50 in. H.O. 

The WADC spokesman points out: 
“Up to now, generators have been de 
signed electrically and mechanically 
with little thought to the thermal con 
ditions under which the machines 
must operate. If designers would in 
clude thermal criteria from the moment 
the generator is first conceived—right 
from the drawing board stage of the 
machine, then we may get a unit which 
will be able to operate with ram air as 
a coolant up to speeds of Mach 1.5, 
where ram air pressures at 50,000 ft 
will be on the order of 100 in. H,O. 

“The next step may be to install a 
sonic venturi in the intake cooling air 
duct which will allow ample cooling 
air to pass at air speeds below Mach 
1.5. But as the aircraft begins to ex 
ceed this speed, the venturi will re 
duce ram air pressures as they become 
destructive. 

As aircraft speeds increase still fur- 
ther, there are other alternative cool 
ing methods, according to WADC 
Among the basic means are heat ex 
changers. These units are the most 
flexible because they could use air, fuel 
or a coolant to dissipate the heat, and 
they could be built and installed so 
that air could be used as a heat sink 
for normal cooling but would be by- 
passed and an evaporative cooler sub 
stituted for short, “dash” periods 


by zero 


When the plane slows down after the 


dash, air is again used. 
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THIS COUPON BRINGS You! amen 
NEW COMPLETE DATA [&f 


ON DOORS FOR AVIATION § 


International Telecanopy 
BOEING B-52 FLIGHT 


world’s longest 


ABOVE 
doors at 
HANGAR, Seattle 
entrance of its typ 





International 16-section door at LOCKHEED 
B-47 FLIGHT HANGAR, Marietta, Ga.—-afford 
ing a total entrance width of 1,056 feet 





International Turnover Canopy Doors 
at one of many AIR FORCE “ALERT” HANG 
ARS located in all parts of the nation 


ABOVE 












i 
ee INTERNATIONAL STEEL CO. © Aviation Division 
00n a 1059 EDGAR ST. © EVANSVILLE 7, INDIANA 


without obligatior ; . l 


OSUTION 


mR AIRPORT) 


LONE STATE 


Nation-Wide it’s 


INTERNATIONAL 


ce) ay SAP Galel, Miriele) ¢) 


The four projects pictured here are re 
cently completed examples of several of 
the many International hangar-door in 
stallations at major aircraft production 
plants and air facilities throughout the 
country. In each case, these doors were 
designed by International engineers to 
meet specific and unusual entrance re 
quirements. Get complete facts about all 
types of Aviation Doors by International 
Steel—just fill in and return coupon above. 





International-built entrance at BOEING B-47 


FLIGHT HANGAR, Wichita, Kan.—world’s 
largest entrance (opening area, 95,000 sq. ft.) 






LPEC/AL motors and actuators 


for aircraft and guided missiles can best be 


i” SPECIALISTS 


who make nothing else ! 


For years EEMCO has concentrated its entire effort on the design, development and testing of 
prototype models and in meticulous quantity production of motors and actuators for the 
nation’s leading airframe manufacturers. Shown here are but a few examples of EEMCO’s products. 
And because EEMCO is constantly searching for new and more efficient materials with which 
to improve performance and reduce weight of its products, as well as developing new processes 
for producing them to exacting tolerances, it has kept pace with today’s spectacular 
development of super-sonic aircraft and missiles. 


MOTORS 


TYPE 0-632: Small motor for fans, blowers and pumps, 
or for many other uses where a light, compact unit with 
unusually long life is required. Only 642” long, 2%” 
diameter, weighing but 2342 ounces; 50 watts continu- 
ous at 7500 r.p.m.; 40° centigrade rise at sea level 
operation and normal ambient; brush life at least 2000 
hrs.;« designed to meet ANM-40 specifications. Speed 
can be varied by changes in winding and/or lamination 
stack length. Wound for 28 volt D.C., it can be wound 
for either 110 volt A.C. or D.C. 


TYPE D-638: 400 cycle, 642 HP A.C. motor for intermit- 
tent duty, made to drive a hydraulic pump on a guided 
missile. Duty cycle is 3.0 seconds at 6.5 HP with 2250 
r.p.m., 15.0 seconds at 1.5 HP. Has continuous rating 
of 5 HP at 2300 r.p.m., 15.8 amperes, 200 volts. Weight: 
17% Ibs. 


TYPE C-1180: Stand-by motor for horizontal stabilizer. 
Has a duty cycle of 50 seconds on, 3 minutes off. Rated 
13,000 r.p.m. on 25 volt D.C. at 21 amperes, with 0.5 
HP output. Has 2 inch stack length. Weight: 4% Ibs. 





ROTARY ACTUATORS 


TYPE 0-357: EEMCO-designed canopy actuator develops 50 inch-pounds 
at 280 r.p.m. operating on 28 volts D.C. in intermittent duty. Gear ratio 
is 40 to 1. Unit includes magnetic clutch and brake and radio noise filter. 
Stall torque is 300 inch-pounds maximum. Weight: 4% Ibs. 


TYPE 0-665: Designed as a trailing edge actuator for jet fighters. it has 
a normal peak load of 28,000 inch-pounds and a total angular travel of 30°. 
Speed is .675 r.p.m. with an average load of 14,000 inch-pounds on a 
28 volt D.C. system (18.75 amps). Ultimate static load is 77,000 inch- 
pounds. Weight: 254 Ibs. Design incorporates auxiliary power take-off and 
non-jamming end stops. 


TYPE 0-471: Flexible universal rotary power package combines in one 
small container: motor, radio noise filter, magnetic clutch and brake, 
main reduction gear and auxiliary gears for driving adjustable limit 
switches, light switches and position indicator. It has a wide variety 
of possible adaptations utilizing flexible shafting to drive small rotary 
or linear actuators singly or in multiples. Dimensions are only 7¥e” x 
47/16” x 2%". Weight: only 3% Ibs. Specifications may be varied to 
suit special requirements. 


LINEAR ACTUATORS 


TYPE 0-649: This rugged linear actuator weighs 13% Ibs., and operates 
with a stroke of 3-5/16” at .55 inch per second under a working load 
of 3400 Ibs. norma! tension and 8200 Ibs. peak tension on a 28 volt D.C. 
system. Maximum static load is 18,750 ibs. It has a flexible shaft drive 
take-off, load limit switches, non-jamming end stops and a retraction 
stop that adjusts to within % inch. With minimum expense and delivery 
time EEMCO’s Type 0-649 can be supplied for various loads, lengths of 
stroke, rates of travel and other characteristics. 


TYPE R-149: This unique linear actuator is entirely self-contained; the 
motor, clutch, planetary reduction gear and limit switch are all enclosed 
within the smaller inner cylinder. Type R-149 has an unusualiy long stroke 
of 9.625” at .3” per second under a normal load of 4000 Ibs. on a 28 volt 
D.C. system. Maximum operating load is 8000 Ibs., maximum static load, 
15,000 Ibs. Compact Type R-149 has adjustable load limit switches, non- 
jamming end stops, and a motor that shuts off automatically when end 
stops are reached, or load exceeds a pre-set limit. Weight: 10 Ibs., 5 oz. 


project encineers Please Note! 


EEMCO has designed, developed, tested and manufactured 
scores of motor and actuator models of various sizes, capaci 
t s. Perhaps one of these can solve a prob 
nts you. Use of it might save precious 
ment and testing expense and delivery time 
ation of a present EEMCO model could 
me and money versus establishment of a 
t that you now feel must be designed 
ted before production and delivery can begin 

x this possibility. Your inquiry is invited 


Electrical Engineering 
and Manufacturing Corp. 


\ 4612 West Jefferson Boulevard, Los Angeles 16, California 
\! Telephone REpublic 3-0151 
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Another advantage of heat exchang- 
ers is that many a.c. generators are 
driven by constant-speed hydraulic 
drives containing their own oil cooling 
systems, which could be tapped to 
supply a cooling medium for the heat 
exchanger with little weight or space 
penalty, says the WADC technician. 

Still another means of dissipating 
heat is to use a specialized form of 
heat exchanger—evaporative cooling, he 
says. Such units do not require a heat 
sink, they are independent of ambient 
temperatures and they are relatively ef- 
ficient as heat transfer mediums. But 
they do have a drawback, he cautions 
-the space and weight penalty of carry- 


ing water (or other evaporant) make 
their use almost prohibitive except for 
short flights or ‘dash’ conditions. 

Among important improvements 
which will have to be accomplished to 
make electrical systems compatible with 
the temperatures of highspeed flight 
are significant increases in the tem- 
perature resistance of insulating ma- 
terials, lubricants and bearings, say 
WADC technicians. 
e Pneumatics. Problems _ bothering 
pneumatics people are much the same 
as those which beset the hydraulics 
engineers—seals, O-rings, packings. 

The engineer of a large pneumatics 
equipment manufacturer says: “Heat 





SAVE THOUSANDS OF DOLLARS > 


in testing Aircraft Generators 


United’s NE W 


@ Eliminates Load Bank 
e Simplifies Operation 
@ Cuts Initial Cost 


——<—<—=— a a a A ee coe 


FEEDBACK 
TEST STAND 








The wraps are off! United’s new feedback test stand, a compact unit % 
to ¥2 the size and weight of conventional equipment, provides complete 
testing with up to 200% loading. No load bank is required, a saving 
in both initial cost and test space. The feedback drive uses less than 4 
of the horsepower of an old-type test stand. A direct economy! Only 
two simple controls are used for all load and power factor changes. 
Automatic protection is provided for temperature, voltage, air pressure, 
faults, current and synchronization. Full details are ready for you. 


Write us today for Bulletin FTS 


UNITED MANUFACTURING COMPANY 


N Th 


"a | MAXS N 1420) 'F 0818), | 


4] rye STREET, HAMDEN, CONNECTICUT 


“See Feedback in Operation at 1.R.E. Show, New York, se 21-24, W. L. Maxson Corp. 
Booths #621—622—624 


problems as far as pneumatic systems 
are concerned have gone out of this 
world.” He adds that “a partial answer 
may lie in the use of Kel-F or Teflon 
as packing materials, but then you run 
into the difficulties of how to form, 
how to machine and how to use such 
products.” 

One consideration that pneumatics 
technicians do not have to worry about 
is deterioration of air, in contrast with 
hydraulics people, who have to watch 
against deterioration of hydraulic fluid. 
But pneumatics engineers have a worry 
all their own—where to find enough air 
at altitudes above 70,000 ft. To date, 
the answer has been to supercharge the 
ir going to the pneumatic system 
compressor by bleeding the jet engine’s 
compressor section. 

Still another problem posed by heat 
is the need for highly effective and 
very accurate temperature control of 
equipment, to keep it from getting out 
of calibration or malfunctioning com 
pletely if the temperature in which it 
is Operating strays even slightly from 
relatively strict limits. 

The pneumatic system aboard “hot” 
aircraft may well have to look to some 
sort of liquid or evaporative cooling 
crutch to stay within reasonable tem 
perature limits. 

e Refrigeration. The heat problem has 
brought the general field of aircraft 
refrigeration into the forefront 

There are several methods of cool- 
ing an aircraft. 

One method is to pre-cool a plane 
before flight and keep it cool during 
flight with a storage cooling system 
using a refrigerant such as dry ice. Such 
a system can be light and removabl 

Insulation to retard the penetration 
of heat is another approach to keep 
the interior temperature of an airplane 
at acceptable limits. 

“However, the most prevalent sys 
tem and the one which will be with 
us for years to come is air-cycle re 
frigeration, using an expansion air tur 
bine as a cooling source,” according to 
an WADC official. 

Since the heart of an air-cycle cooling 
system is an expansion turbine, a pro 
gram is currently under way to broaden 
the efficient performance range of thes« 
machines to make them more accept 
able to wider ranges of aircraft per 
formance. Two approaches to this 
problem are use of variable inlet guide 
vanes to the turbine to regulate amount 
of air impinging on the _ turbine’s 
blades, and study of the turbine’s blad 
ing configuration with a view to im- 
proving the machine’s overall efficiency. 

The expansion turbine’s high rotative 
speed—up to 100,000 rpm.—coupled 
with high bleed temperature: 
700F—conspire to cause failure of even 
the best of bearings. 


Ove! 
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ALAR 


Anti=-G Suit Valves 


FOR Py 


Today's supersonic speeds leave no time for 
second-guessing . . . or black-outs in power dives 
and turns. That’s why Alar Pressure Regulating 
Valves, for the control of Anti-G equipment, are 
recommended for installation in present day 
craft. Manufactured in exact accordance with 
Defense Department specifications, Alar Anti-G 
Valves operate from any compressed gas source, 
and automatically reduce the pressure to properly 
operate a pilot’s Anti-G suit during periods of 
YOU'RE INVITED M- . positive accelerations. They ‘think for the pilot’ 
femeltl a :lele) i mk ~ at a time when peak alertness is vital. Featuring 
AEROMEDICAL * . direct, in-line action, Alar design completely 
ASSN. CONV p. . i eliminates all levers and pivots, to insure absolute 
operating dependability. Write for details. 


NWN WE D:to) Ue eNom Specialists in 
: the design and development 
1071 POWER AVENUE ¢ CLEVELAND 14, OHIO of dependable pressure 


regulating instruments y 
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“Bogey at 30° 


Stewart-Warner Electric precision 
electronic instruments scramble 
the planes . . . track the targets 
. convert exact knowledge into 
immediate ac- 

tion. Stewart 

Warner Elec- 

tric produces 

a broad range 

of electronic 


equipment. 
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e@ ENGINEERING 


For engineers, there is 
always an Age of Peril. 

Phe work they do lies in 
gray areas between knowledge 
and ignorance; they bridge the 
gap between light and dark- 
ness. 

On their skills depend 
the lives of pilots and crew; 
on their success or failure 
hang the outcomes of battle. 

From their sliderules 
and computers come the 
myriad shapes of supersonic 
flight, of fat freighters 
pregnant with cargo, of sleek 
bombers with atomic retalia- 
tion in their bellies. 

Security in an age of 
peril rests in the hands and 


on the shoulders of engineers. 
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U. S. Research Aircraft 





Manufacturer 
and Address 


| Designation 


Bell Aircraft Corp. 
Buffalo, N. Y. 


Douglas Aircraft Co. D-558-I 
Santa Monica, Calif. D-558-II 
El Segundo, Cali X-3 


Northrop Aircraft, Inc. X-4 
Hawthorne, Calif. 


* —Approximate 

All. —Allison 

C-W —Curtiss-Wright 

RMI —Reaction Motors, Inc. 
West. — Westinghouse 

Lb. t. —Pounds thrust 





Number, make, model, 
and power of engine 


1 RMI-6000-C-4 @ 6,000 Ib. t. 
1 RMI XLR-11-RM-5 @ 6,000 Ib. t. 
1 C-W throttleable rocket 


2 West. J30 @ 1,600 Ib. t. 


Maximum speed 


At altitude (ft. 
Gross weight (Ib. 


60,000 13, 
90,000+4 | 16, 
100, 000* 


3 
© 


1 All. J35-A-17 @ 4,900 Ib. t. 


1 All. J35-A-11 @ 5,000°* Ib. t. 
1 RMI rocket* @ 6,000 Ib. t 
2 West. J34-WE-17 @ 4,500 tb. t.5 


10,000 


1Other versions: X-1B, X-1D. Pilot ejection seat 
installed in X-1A. X-1D destroyed during tests, 
8-23-51. 

2Wings fully forward. With wings swept, span is 
23 ft. 4 in. 

Originally fitted also with one Westinghouse J34 
to provide takeoff power and climb to altitude. 
Turbojet later removed from at least one of 


Remarks 

= 

zs 

7 

= 
10’ 10” | First to exceed Mach 1, 10-14-47. 
10 9° | Turbine driven fuel pump. 

‘a Stainless-steel swept wings, K-Monel 

fuselage, tail. 


Variable-sweep wings. Transonic trials. 


Set record of 650.6 mph. 8-25-47 
Wings swept 35 deg. 
High-speed, altitude research. 


Semi-tailless sweptwing. Hizh-transonic 


tests. 


three Skyrockets to make room for more 
rocket fuel. Plane then carried aloft in belly 
of Boeing P2B-1S Superfortress. 


‘This figure achieved during course of high-speed 
or high-altitude trials. 

‘Originally 2 Westinghouse J46 jets of approxi- 
mately 7,000 Ib. thrust each scheduled for X-3. 





Researchers Slip by New Mach Hurdles 


Grumman's F9F-9 Tiger breezed easily through Mach | late last 
summer to mark a turning point in the understanding of the science of 


aerodynamics. 


Its performance underscored an achievement of great importance: 
No longer is it necessary to use brute force to batter down the drag rise 


and blast through sonic speed. 

Instead, drag can be reduced to a 
point not believed possible just a few 
years ago. By careful attention to detail 
design, engineers have been able to 
lower the peak of the drag rise near 
sonic speed. 
> Lower Power, Higher Speed—The 
tiny white Tiger is thrust through the 
air by a medium-powered Wright J65 
Sapphire, putting out somewhere be- 
tween 7,000 and 7,500 Ib. of thrust. 
Yet the Tiger has touched the same 
Mach marks reached earlier by North 
American’s F-100 and Douglas’ F4D, 
both powered by the 10,000-Ib. thrust 
Pratt & Whitney Aircraft J57. 

Its performance was later matched by 
the Convair F-102A, modified from 
the original lines to include the same 
design ideas that boosted the Tiger 
over the sonic fence. In the Convair 
case, these ideas made the difference 
between an airplane with a subsonic 
speed limitation and one that could 
make its original supersonic perform- 
ance guarantees. 

Thus, design aerodynamicists have 
been handed a speed dividend meas- 
ured in tenths instead of hundredths of 
a Mach number. They’ve been able to 
slice total drag to the bone, instead of 
whittling away a tiny bit of coefficient 
at a time. 
> Profit and Loss—The scales were bal- 
anced by tragedy: the death of George 


186 


Welch, flight-testing a late model of the 
I’-100. While making symmetrical pull- 
ups at high speeds, the plane outran 
the available knowledge of its design- 
ers. It yawed and pitched simultan- 
eously, broke up in the air, and Welch 
died as a result. 

rhe F-100 had crossed over the gray 
area of engineering knowhow mto a 
region where there was no _ specific 
knowledge. Now, largely as a result of 
the intensive accident investigation 
made by North American, engineers 
know what happened, and they know 
how to prevent its happening again—at 
that Mach number. 

The F-100 was the victim of an un- 
explained aerodynamic phenomenon, a 
dynamic condition triggered by some- 
thing corresponding to a third- or 
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fourth-order term in the equations of 
motion. One result of the accident will 
be increased demands on the big com- 
puting machines for solution of the 
complicated dynamic equations down to 
terms of the Nth degree. 

But you never solve fully the prob- 
lems of highspeed flight—you just delay 
them to a higher Mach number. There 
isn’t enough basic information available 
to guarantee a solution in advance to 
every possible problem that can be 
posed by the cleavage of air at super- 
sonic speeds. 

That is where the pinch is 
be. 
> Limited Time—With every windtun- 
nel in the country operating at full 
blast, in some cases round the clock, 
the schedules of tests are still falling 
way behind the loud demands of the 
design groups. 

There are two general reasons, aside 
from the physical impossibility of pro- 
viding enough tunnels and technicians 
to handle the maximum demands of 
designers. First, a designer always asks 
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Never before! 


NOT 2: (motor) -(gear train) 
BUT ONE homogeneous unit 


New Power Motor—Gear—Train 














1. Unique: Not 2 separate units 


but a single entity. An entirely 
new principle—another OSTER 


‘“first.”’ 
2. More Versatile: Any output 
speed from 10,000 to .3 RPM. 


3. Extremely High Torque Capac- 
ity: e.g., 100 #-in. at 523:1 and 1600 


#-in. at 10,500:1. 
4. Lighter-Smaller: e.g., 10-1/2 oz., 
1-1/2” dia., 3-1/2” long at 523:1 ratio. 
5. Available in 28 V and 115 V DC or 
in 28 V and 115 V 400 cycle AC 
6. 1.50” dia. (Type 3094) illustrated. 
Variations include 1.25” dia. (Type 
3101), 1.062”* dia. (Type 3200) and 
1.75”"* dia. (Type 2487). 

wr -\T-lit-lel(-m-ielel ae 

For a precision speed reducer with low 


backlash and low composite error at a 
moderate price specify an OSTER Power 


Wife} Coleen Cl-r-TemMe-llame-lel-le)(-le Mh com Zell lau lale le 
vidual application. Write for further in- 
tual Size 


formation TODAY. 
2. (Type 3094) 




















JOHN OSTER MANUFACTURING CO 


AVIONIC DIVISION 
RACINE, WISCONSIN 


Your Rotating Equipment Specialist 
al Applications, Fast Res 
Generat 


tuators, AC Drive Motors, DC Motors for Sp 
nertia Servo Motors, Synchro Differentials, Two-Phase Reference 
riven Blower and Fan Assemblies 





Where Titeflex service begins... 


It starts with a heavy investment in skilled people and pre- 
cision equipment—seasoned by wide experience in metal 
hose development for aviation—sparked by an intimate 
knowledge of its performance and possibilities. 

We try to give total service by taking over wiring, fuel 
line and ignition problems for customers while their new en- 
gines are little more than a gleam in the designer’s eye. We 
do this by living with their specifications until we produce 
the exact failure-free metal hose needed .. . light weight, 
space-saving, built to take extremes of pressure, tempera- 
ture, vibration, corrosion, in today’s engines. 

In addition, we’re continually working on new metal 
hose designs to meet the needs of tomorrow’s higher 
powered jets, rockets and guided missles. If 
you’re wrestling with connection 
problems, consider using Titeflex. 
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for more information than he hopes t 
get; he does it for bargaining purposes 
for establishing a priority, and because 
he really doesn’t know what to ask for 
Second, as soon as the first test points 
come in, he realizes that the trend is 
different from what he expected and so 
adds some more to his schedule. Thus, 
demand for data continually outraces 
supply from tests 

It is not generally realized that the 
number of transonic windtunnel 
which must fill the biggest gaps in ou 
knowledge—is_ oitifully small. Most 
supersonic tunnels are so tiny that the 
models they test don’t have space for 
much instrumentation. About the best 
the designer can hope for is trend data 
points that are scattered but lead along 
a general line. 

Even the many low subsonic tunnels 
have not produced—for one reason 01 
another—the kind of data they can most 
usefully prepare. Stability problems at 
the lowspeed end of the flight spectrum 
are today the same problems encount 
ered during World War I, and yet per 
haps no other subject has been so vig 
crously pursued in the tunnels than that 
of lowspeed static stability 
> Fast Fixes—Contempo! ry irplan¢ 
show external evidence of design 
changes made in the light of flight test 
and windtunnel knowledge 

Thin wings, regarded as essential in 
highspeed flight, brought with them a 
host of lowspeed problems. High wing 
loadings, for speed and drag reduction, 
meant inferior altitude performance 
Sweepback brought unusual flow pat 
terns to reduce aileron and flap efte 
tiveness and to drop available lift coet 
ficients well down the scale 

For these reasons, today’s wings show 
jagged outlines, discontinuous leading 
and trailing edges, sharply cambered 
noses. Boundary-layer fences channel 
the wing flow aft instead of spanwise 
on swept surfaces. Leading edge exten 
sions and vortex generators change the 
flow character to reduce drag and in 
crease lift coefficients. Cambered lead 
ing edges soften takeoff and landing and 
tighten the altitude turn: 

These are all tricks in the aerodyna 
micist’s bag, generally used after th 
original design has developed its limi 
tations in flight test 
> Weathervanes and Steering—If you 
had to name a single area where ther 
are the greatest gaps in current knowl 
edge, stability and control would be as 
close to right as you could be. (Cynical 
aerodynamicists say you'd always be 
right with that statement 

The problems of stability have been 
aggravated, like every other flight prob 
lem, by the highspeed airplane. Not 
long ago, most of the mass of the au 
plane was concentrated around its cen 
ter of gravity. Fuel, pilot, engines and 
armament formed a high-density chunk 
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near the quarter-chord point of the 
wing. 

Dynamic theories of the time could 
cope adequately with such designs, b« 
cause they assumed a point mass con 
centrated at the CG, and this was clo 
enough to fact to introduce only min 
errors. 

Then came the supersonic designs, 
with long engines, afterburners, tons of 
avionic and other systems equipment, 
and gallons upon gallons of fuel. To 
keep the drag low, the cross-section of 
the fuselage was whittled down until it 
could just accommodate a man or an 
engine, whichever was the governing 
dimension. 

Chis meant stringing the rest of the 
weight along the fuselage, in a high 
density package as long as it could rea 
sonably be made. Mass distribution v 
no longer even approximately a poin 
and the nose was far ahead of the wing 
Those two factors were de-stabilizer 
highspeed flight. 

The mass distribution meant that 
damping in yaw and pitch was not 
strong as it had been. The distant 
generated considerable lift or side fo 
of its own as it approached and passed 
the Mach mark. These de-stabilizing 
influences had to be countered with 
more stabilizer area or force, which 
meant more tail area, all-flying tail 
slab tails, and all-power-operated 
races. 

This is a major concern now, because 


} 


a supersonic airplane isn’t much good 
if it can’t be controlled and is dynami 
cally unstable. 

Temporary troubles with the F-10 
have colored the research programs at 
NACA and elsewhere. But the major 
area to study is stability and control 

Because there has been concentrated 
effort on what is generally called “di 
sign aerodvnamics’’—studies of perform 
ance—stability and control studies have 
suffered. 

Much testing time needs to be d 
voted to finding stability derivatives 
the rates of change of the stability co 
eficients around all three axes as they 
change with angles of attack or roll 
vaw. 
>» Checks and Balances—So the ae 
dynamicist, today as always, work 
an area where he is continually running 
cut of knowledge. The lucky among 
them are those who have enough ex 
perience to be able to extrapolate well 
and faithfully. 

Extrapolation is the fertile parent of 
error, as someone said during the Comet 
inquiry. But he might have added that 
extrapolation also produces consider 
able progress. 

In aerodynamics, the secret is to 
know which way the curve is going 
to go. The designer with the best 
crystal ball is the successful one 
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Quality control is our working partner 





FLEXIBLE METAL HOSE 



















Micro-grain size Comparator, used to 
check samples of production raw mate- 
rials to specification in the Titeflex Mate- 
rials Control Laboratory. 





, 5 
At Titeflex, we build quality into our products from design to final 
production. This means continually practicing step-by-step quality 
control . .. purchasing raw materials to specification, training in- 
spectors, coordinating all steps of production, final installation 
with our field and service personnel. 

As pioneers in metal hose development for aviation engine and 
airframe applications, Titeflex offers wide and unique experience 
in designing, developing and testing shielding and wiring systems; 
air, water and hydraulic lines; fuel and oil lines; in fact, all types 
of metal hose for the aviation industry. 

To make our products and service even better, we continually 
reevaluate our quality standards at home and on maintenance 
calls in the field. If your requirements are 
unusual or ultra-rigid, Titeflex engineer- 
ing service may provide the answers. 
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Research Extends Propulsion Frontiers 


Propulsion progress is the key to further advance in aeronautical Of major importance in the propul 
development. Without this progress, there can be no real advances in probing !0" picture are the turbojet, turbo 


the unknowns of the air prop, turbofan, ramjet, rocket and nu 
; ‘ clear engine and some variations of 


No longer can a “standard” powerplant be adapted to a wide scope  jhece 
of services embracing a broad band of operating conditions. Each member Some are established production 
of the new range of engines crowds its counterparts for a place in the power items, some are under development. 
ot . 4 ] . . nee . 
spectrum. At the same time, it brings a host of problems for the researcher, All are under study. The reassuring 


: thought is that, generally, emphasis 
designer and manufacturer. ig Pin ' 
8 has been placed on first things first 


at least in this country—and that’s why 
the simple turbojet still holds the 
brightest spotlight 


Turbojets 


In any development, certain prob 
lems are not solved until after the prod 
uct is in wide-scale us« These prob 
lems have been met with the turbojet 
because of the tremendous number of 
units that have been made and used, 
while concurrent development goes on 
all the time 
> Limits Recede—Because the num 
bers of pure jets in comparison fo other 
types has been so overwhelming, it is 
safe to assume that this predominance 
will continue for some time. Also, 
military applications will likely con 
tinue to account for the big bulk of 
usage. 

The speed limitations of the turbojet 
configuration in relation to Mach num 
ber of aircraft are not yet in practical 
sight. The more the turbojet is de 
veloped, the higher is the speed seen 
for its military practicality 

Previously, M-1.5 was considered 
the limiting speed for the turbojet. 
Now, a value of M-2 is feasible. De- 
velopment indicates that there is no 
near point for which it can be said with 
reasonable certainty that “turbojet use 
fulness ends here.” 

When it will be more advantageous 
to go to a simpler engine, such as the 
ramiet, will depend in large measure 
on the ability to lick the high-tempera 
ture problems which will pile up long 
before the speed capabilities of the 
turboiet end 

Included in the continuing develop 
ment of the turbojet is a range of 
power from small to very large. This 
indicates a considerable future of work 
on these engines. Considering the at 
tention this general classification is 
getting, there is no comparable situa 
tion with the turboprop, turbofan, 
ramjet, or rockct 


TURBINE ENTRY simulation duplicates high-temperature internal-flow conditions. 


Turboprops 


Even though the turboprop engine 
is much in the limelight today, its fu 
ture is somewhat uncertain, in the 

- opinion of many industry observers 
RAMJET MODEL is mounted in altitude combustion test stand at NACA Lewis lab, It is a more difficult engine to bring 
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STACKS for steam and silence jut skyward 
from Wright 


Aeronautical ramjet facility. 


along basically, introducing new com 
plexities of gearing, propellers and con 
trols. Some very real problems ar« 
volved. 

A peculiar quirk is that in the proce 
of developing this engine, the turbojet 
(the basic scheme) is again receiving 
additional refinement. 
> In-Between Engine—With respect t 
performance—the speed and _altitud 
where the turboprop would be used 
the engine stands somewhere betw 
the reciprocating powerplant and th 
turbojet. 

Che general lack of keen enthusiasm 
for the turboprop has handicapped it 
development, made it more difficult to 
get funds for bringing the type along 
In the next couple of years, the situa 
tion will be much clarified as a result 
of the resurgence of interest in the 
engine. 

Britain has pushed strongly with the 
turboprop. A British squadron of tur 
boprop planes—Westland Wyverns—is 
now in carrier service. In the picture, 
in varying degrees in Britain are the 
Armstrong Siddeley Mamba, Doub 
Mamba and Python, the Bristol B.I 
25 and Proteus, the Napier Eland, and 
the Rolls-Royce R.B. 109 and Dart 
> Small and Large—Here in the U.S 
a number of turboprop engines ar 
more or less on the scene—the Allison 
T40 and T56, the Pratt & Whitnev 
T34 and T57, and Wright T47 and 
T49. Smallest is the 3,750-eshp. T56 
the largest (T47 and T57) mav be con- 
jectured to be in the region of 12,000 
15,000 hp. 

Thus, the turboprop engine may be 
big or it may be small (as the Dart), 
but the immediate trend is believed to 
be toward large units (except for heli 
copters, where the variation of the tu 
boprop will be a shaft turbine engine) 

Incidentally, the helicopter is 
as Offering a tremendous field for the 
shaft turbine unit, because inherently 


seen 
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about aerial navigation 


..-- AND FORD INSTRUMENT COMPANY 


When flying at 600-plus knots, the 
modern jet pilot doesn't have tim 
t sea h out ft Wilal landm k t 
tel] | ' whe a} | 1) 
caestinat 
Nev compute! ul nst ent 
devel ped by the enviner tf Ford 
Instrument Company have been 
solving the pl Iblems of modern 
plane navigation as well as guid 
ance ol pilotle ss missiles. Cor ipact 
light, accurate and dependablk 
Ford svstems are helpir our al 
men maintain supremat n th 
Design and product t me 
equipment IS a Ford spe 
ENGINEERS: 
FORD 1S CONSTANTLY ADDING TO ITS STAFF OF ENGINEERS 


Ever since 1915, when Hannibal 
C. Ford built the first gunfire com 
puter for the U. S. Navy, Ford 
Instrument Company has been a 
leader in applying the science of au 
tomatic control to American defens« 


and peacetime 


industry. For more 
information about Ford's products 
illus- 


and services, write for free 


trated brochure. 


ta FORD INSTRUMENT 
|| COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Ave., Long Island City 1, N. Y. 


IF YOU CAN QUALIFY, THERE MAY BE A POSITION FOR YOU 
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...a report from JACK & HEINTZ 


Wide range of a-c systems... 
result of expanded J&H Generator line 


Jack & Heintz now offers the aircraft indus- 
try complete alternating-current systems 
and components “‘tailored”’ to meet the 
demands of tomorrow’s high-performance 
aircraft. 

With the expansion of its a-c generator line 


and extensive experience in the development 
and production of a-c control panels, regula- 
tors and other auxiliary components, J&H 
can now supply a-c systems ranging from 3 
through 120 kva. These systems are capable 
of isolated or parallel operation. 


MAJOR SYSTEM COMPONENTS 


GENERATORS: Designed to MIL-G-6099 
and applicable drawings, J&H a-c Genera 
tors are among the smallest and lightest 
yet developed. Available models include 
cooling by blast air, oil or vapor 


important features include 
Light weight* ~- High efficiency ° 


Low harmonic content* ~- Phase balance 


*Better than required by MIL-G-6099 
and applicable drawings 


CONTROL PANELS: Designed to ipplic ible 
USAF and Navy specifications, J&H Panels 
can also be built to special requirements 
They can operate either from the d-c bus 
or independent of it. 

J&H Panels include any or all of the fol 
lowing functions (which can be supplied as 
individual components, if desired 


Generator control-relay - Over-voltage protection? 
Undervoltage protection - Phase-sequence protec- 
tion ~- Under-speed or under-frequency protection 
Anti-cycling + Power indication ~- Field flashing 
Special interlocking 


tOvervoltage relay is insensitive to 
acceleration forces. 





VOLTAGE REGULATORS: Designed to 
MIL-G-6099 and applicable drawings, J&H 


@ 
Regulators are of the static-magnetic- 
aie amplifier type. Weighing only twelve and 
™ one-half pounds, the regulators feature a 


magnetic reference eliminating the use of 
electronic tubes. Provision is made in all reg- 
ulators for reactive load division function. 


CIRCUIT BREAKERS: Designed to MIL-C- 
8379, J&H Circuit Breakers have the fol- 
lowing outstanding features which make 
them exceptionally well suited for use on 
high performance aircraft: 


Balanced rotary latch 

Direct solenoid-actuated contacts 
Noncritical adjustment of interlock contacts 
Easy inspection of main contacts 


OTHER COMPONENTS: I[n addition to the panel 
functions which can be supplied as individual com- 
ponents, Jack & Heintz has developed transformers, 
reverse power relays, phase sequence relays and other 


auxiliary a-c system components. 


Jack & Heintz engineering personnel and manufacturing facilities are geared to under- 


take design and production of complete a-c systems or individual components. We 
invite your inquiry. Write Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, Ohio. 


©1064. Jack & Heints, Inc. 
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“YOU CAN 
SET YOUR 


WATCH BY 


PIONEER!” 


~ 











In the last ten years, Pioneer Air 

Lines has built a great reputation 

in the Southwest for on-time opera- 

tions. More than one-third of 

Pioneer’s booming passenger busi- 

ness is interline—making connec- 
tions with other air lines in Pioneer’s terminal cities 
of Dallas, Houston, Ft. Worth, Albuquerque, 
Amarillo and Midland-Odessa. 


Champion is proud of the part our spark plugs play 
in keeping Pioneer’s DC-3’s and Martin Pace- 
masters on schedule with clock-like regularity. Sharp 
temperature variations, humidity, sand and dust 
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make this another excellent example of Champion 
dependability. 


Champion Spark Plugs are in use by every major 
American air line and a majority of foreign carriers. 
That is an important fact for every man responsible 
for the safety, efficiency and maintenance of aircraft. 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


AVIATION’S FAVORITE 
—_Avanion's ravorire__ 
CHAM PION 
| SPARK PLUS 











thanks 
to 
you! 


The Aircraft and Electronic 
Manufacturers who have 
contributed so much to our 
growth during the past five 
years. Currently, many 
components we represent are 
incorporated in your 
equipment as a result 


of concentrated 


Sales-Engineering efforts 
between you, the Harris 


Company, and tk 
FULL-SCALE TESTS of jct engine in NACA altitude windtunnel prove performance ire a a aac 
ystem OMpo s 


' manufacturers w | i 
this aircraft is a short-range plane. The Now in production, or planned for thi Poe. 
“ 5 represen 
weight of the engine would be sufh- status, a1 the Lockheed C-130 a u 
ciently lighter than a corresponding pis- powered by four T56s, Convair K3\ 


ton engine to more than make up for powered by four 140s, Douglas C-132 our 
the higher fuel consumption it would with four 157s, and Douglas C-13 - 
show over the piston plant. th four T34s. factories alm ome 


Weight of the shaft turbine engine In the testbed category are the Con 


should be no more than one-third to vair C-131C with two T56s, the Lock represented w 
one-half that of a piston engine of the heed R7V-2 with four ‘134s, Lockheed 
same power. YC-121F with four T34s, the Douglas eee 
> Military Turboprops—There is going C-124B with four T34s, and the Boc 


Also. Who initially, and have 


i 
149 since consistently stood 


to be a definite spot for the turboprop» ing YC-97J with four T34s 
powered plane in the subsonic regime— Boeing B-47D is fitted with two 
it is only a question of how big this In the experimental category, ther 
field will be. ire the vertical takeoff craft—the Loch = 
After a long period of indecision, heed XFV-1 with one T40 and th This has accounted for the 
the military is beginning to appear as Convair XFY-1 with one T40. Current success and interest 
the largest proponent of turboprop air- Commercial TPA Aspects—In_ the 


craft, particularly in the transport field. commercial turboprop transport field, —— 


behind us in special design 


+} 


and manufacturing problems 


we have in many customer 


It is indeed a plea ure to be 
proud to present our 


ANYVYdGWO9D 


customer with the many 
fine products and services 


you have to offer 


A Brochure describing 


facilities and activities of 


SVSNV 
VLIHIIM 


IGISTUH HINOS L7ZBl 


this Agency available upon 


special request 


field offices & 
representatives 


Located in the fore- 
most aircraft and 
electronic centers 
throughout the 


Midwest 


END PRODUCT: A production turbojet is installed in the rear of a fighter fuselage. 
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SMITH -MORRIS 
Can handle ali 3s 


For over a decade Smith-Morris has 
been engaged in the design, development 
and manufacture of aircraft and engine 
components. Our experienced men and ex- 
cellent facilities are ready to handle any or 
all of the steps necessary to a quick and effi- 
cient solution to YOUR individual problems. 


NOZZLE 
SUPPORT 
HOUSING 


A critical structural compo- 
nent in the heart of a gas 
turbine. A typical Smith- 
Morris precision machined 
weldment. 


SMITH-MORRIS Corporation 





PRECISION AIRCRAFT COMPONENTS 
FERNDALE 20, MICHIGAN 
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a mixed situation exists. The feeling 
one gets is that the airframe builder 
and the operator don’t know which 
way to jump. ‘The situation is con- 
fused. 

ven though Capital Airlines is go 
ing to operate the Dart-powered Vis- 
count, the feeling is that this engine 
is a “toy” powerplant (equivalent to 
1,600-1,700 eshp. with residual thrust) 
in comparison with those in the pic- 
ture here and soon to come. 

The Dart doesn’t show what can be 
expected or what troubles will be en 
countered with a big turboprop. In 
the same manner that a big piston en- 
gine magnifies the problems of a small 
one, the big turboprop multiplies the 
headaches of the small engine many 
times. 
> Price to be Paid—Roughly speaking, 
a good turboprop would provide an 
economical aircraft about 100 mph. 
faster than the fastest available piston 
plane. Probably, a turbojet transport 
about 50 mph. faster than the turbo- 
prop can be provided with about 10% 
more direct cost per passenger-mile; 
and at an increased cost over this, 
a jet transport can be obtained which 
will give as high as a 575-mph. speed 

about 100 mph. more than the eco 
nomical turboprop transport. 

The increase in direct cost may not 
be the deciding factor in the face of 
competition. Speed may be what tilts 
the scales. 

So long as the threat of the jet en 
gine exists in the commercial transport 
category, it is going to take a lot of 
deliberation before someone builds a 
brand new turboprop plane. Of course, 
a turboprop engine can be adapted to 
existing or modified airframes for com- 
mercial use—both the Convair 340 
and the Douglas DC-6 are under con 
sideration. 

In the matter of power, if the turbo 
prop is going to be the equivalent of 
the turbojet engine available today, it 
will have to be in the 15,000-eshp. 
class, and for commercial service there 
is no turboprop engine as close to 
readiness as is the 10,000-Ib. J57 turbo 
jet in the Boeing 707. 


Turbofans 


The exact status of the turbofan 
engine is one of the big mysteries in 
the propulsion panorama. As a type. 
it stands between the turboprop and 
the turbojet, just as the turboprop 
stands between the reciprocating en 
gine and the turbojet. 

» More Work Needed—Although very 
little work has been done in this coun 
try on the turbofan, many engine 
designers feel that it is no longer true 
that turbofan development need be 
retarded because of the emphasis that 
has been placed on other types of pro- 
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Vital We -apons 


FORTY THOUSAND pilotless aircraft have been built 
since 1939 by Northrop Aircraft’s subsidiary, the 
Radioplane Company. A pioneer in the field of un- 
manned flight, Radioplane is America’s principal 
producer of radio controlled aerial targets. Propeller- 
driven drones and their new jet-powered counterparts 
are important members of the famed Northrop family 
of all-weather and pilotless aircraft. Together with 
Northrop’s Scorpion F-89 rocket-armed interceptors, 
Snark B-62 long-range pilotless bombers, and many 
yet-to-be-disclosed developments, they are basic ele- 
ments of this nation’s power to deter enemy aggression. 


NORTHROP AIRCRAFT, INC, - HAWTHORNE, CALIPORNIA 


Pioneer Builders of All Weather and Pilotless Aircraft 
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VISIBILITY ® by Sweklow 


IN THE DOUGLAS | B-66 SERIES 





The Douglas Aircraft Company’‘s B-66 and RB-66 

are two of the Air Force’s latest and most 

effective turbo-jet, swept-wing bombers. 

Their windows of laminated Sierracin plastic present 

an interesting illustration of Swedlow’s ability to solve 
specific problems in transparent glazing applications. 
For plastic parts with optical properties 

of exacting accuracy, the Aircraft Industry has 
consistently placed full confidence in Swedlow’s broad 
and specialized experience in fabricating 

transparent plastic glazing materials. 
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“ation. 


COMPRESSOR STUDY is made in sea-level 


pulsion. ‘There is considerable en- 
thusiasm for the engine, they say, and 
adequate engineering facilities are avail- 
able for development. 

What is needed to accelerate inter- 
est in this type of powerplant is some 
realistic procurement policies, it is con- 
tended. 

One prime question is posed—are 
the improvements that the turbofan 
offers worth the development time and 
money necessarily involved? 

It would cost about $25 million to 
develop an engine through type tests. 
It would cost another $25 million for 
further development and getting the 
engine out on the market. This would 
be equivalent to an expenditure of 
$50 million for a production-type en- 
gine of any large configuration—turbo- 
fan, turbojet, or other types. At this 
point, development for growth has 
only started, and this growth is es- 
sential if the engine manufacturer is 
to get his money back. 

This cost factor is another reason 
why an engine cannot be developed 
in this country for one application 


Thrust in 
Thousand Lbs. 


-NUSUOHNDW OS 
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static tests for component development. 


alone. ‘The British can do it, it seems, 
because government support is fre- 
quently involved, as with the Conway 
bypass engine, specifically for the Vick- 
ers 1000 transport. 

> Thoughts for Transport—For a trans- 
continental transport of 75-passenger, 
first-class configuration, with an over- 
500-mph. cruise, the feeling in this 
country is that the turbofan 1s a stand- 
off in operating cost with a good 
straight well-developed jet. 

This transcontinental _airplane’s 
gross would be slightly less with the 
bypass turbofan engine, because the 
plane would be carrying less fuel. Also 
the turbofan engine would have a 
slightly greater takeoff power advantage. 
These two advantages would be set 
against the added complexity of the 
turbofan engine. In addition, the en- 
gine would involve more difficult ac- 
cessibility. 

An outstanding example of applica- 
tion for the turbofan would be in the 
Paris-New York run against, say, 80-90 
mph. headwinds. Here the turbofan 
begins to show off better—perhaps 5 to 
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THRUST VS. TIME curve shows increases in engine power since earliest jets. 
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The intense vibration of 

a jet engine can break the 

contact of ordinary thermocouple 
connectors. Furthermore, the 

extreme temperature gradients 

across those connectors (frequently 

as great as 300°F) can cause 
inaccuracies in the readings. However, 
T-E’s new jet-couples can help 

lick those problems. 


Jet-couples are T-E thermocouples 
combined with unusually rugged and 
accurate connectors. The connectors 
can be mated quickly and easily, 

yet they withstand severe vibration 
and high temperatures (1000°F or 
more). To prevent errors from 
temperature gradients, elements are 
made of thermocouple materials— 
and, when installed on harnesses and 
thermocouples, are polarized to 
prevent mis-mating. 


Take your choice of exposed loop or 
stagnation jet-couples. If you wish, 
T-E will design and produce 
jet-couples to meet your specific 
engine requirements. 


Interested? 
Write for Bulletin C. 
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7%—than the straight jet in direct op- 
erating cost. The airplane gross in this 
case is about 10% smaller in favor 
of the turbofan-powered aircraft, and 
the engine has a still larger margin 
of takeoff power. Again, these ad- 
vantages must be balanced against the 
added complexity of the engine. 

I'herefore, the conclusion is that 
if the turbofan were equivalent to the 
turbojet in all respects—degree of de- 
velopment, reliability of manufacturer, 
experience with the engine, etc.—it 
would be chosen as the favored power- 
plant. But the newness of the turbo- 
fan, coupled with the lack of previous 
military experience with it, would seem 
to bar its acceptance for commercial 
transport use in this country, although 
the British may put the engine into a 
military transport. 
> Bomber Considerations—The turbo- 
fan also would seem to be applicable 
to the longrange bomber, but there 
are qualifications. Future bombers will 
have a supersonic dash or strike (bomb 
run) and will use afterburners for this 
purpose. It is reasonable to believe 
that these strikes or dashes might be 
relatively long—that the pilot would 
have to “step on the gas” at a pretty 
fair distance from the target. 

For a speed up to M-1.5 for the 
dash, the straight jet probably would 
be the better engine. Somewhere from 
M-1.5 to M-2 dash speed, the turbo- 
jet and the turbofan would be a stand- 
off, roughly. From M-2 and up, the 
turbofan probably would show up as 
the better powerplant. 


Afterburners 


The afterburner has established it- 
self solidly in the propulsion field. It 
is now considered a definite part of the 
jet engine, almost like the burner it- 
self. 
> Largest Part—The afterburner is be- 
coming the largest part of the power 
unit, in fact is determining the size 
of the engine envelope. In a good 
high-compression engine, addition of 
an afterburner may double the power 
of the basic engine under the right 
conditions. 

As with other equipment, the after- 
burner is becoming more and more 
complex. The trend is to squeeze more 
power from a smaller package, and 
operation at higher altitudes and speeds 
will pose additional problems. 

Concentration on afterburner de- 
velopment will be for engines for very 
high speeds. It is probable that the 
afterburner will be installed on every 
military engine of the future—even 
though fuel consumption is high, this 
is considered a cheap method of get- 
ting big additions of thrust. 

It is not likely to be developed for 
srnall turbine engines, although some 
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This schematic drawing shows 
an aircraft rudder pedal 
adjusting mechanism which 
allows the pilot to raise or 
lower the pedals to a con- 
venient operating level. 
S.S.White provides the entire 
control set-up consisting of 
a hand-wheel, three flexible 
shafts, a T-drive and two 
adapters with extension shafts. 
The simplicity and adaptabil- 
ity of the design result in 
basic economies in cost, 
weight and space. 
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S.S.WHITE QUALITY 
IS AN INVESTMENT 


S.S.White flexible shafts incorpo- 
rate the latest engineering and 
technical advancements in flexible 
shaft design and manufacture. 
They're a quality product built to 


measure up to the highest possible | 


performance standards. This is one 
reason why there is no “or equal” 
for an 5.S.White flexible shaft, and 
why you can specify them with 
confidence. 


BULLETIN 5306 has basic 
information and data on 
flexible shaft application and 
selection. Send for a free 
copy. Address Dept. V. 
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may be developed for some small tur- 
bine applications in missiles. 


Small Turbines 


Ihe future looks big for small tur- 
bine engines—a very unportant held am- 
bracing the turbojet, turboprop and 
the shaft turbine engine for helicop- 
ters. 
> Developments Look Good—In the 
past year, indications have been that 
there are several projects underway in 
the industry for small turbine engines 
of various configurations. As design 
and development work has proceeded, 
results have been very favorable. 

None of these small engines has 
reached any substantial degree of op- 
eration. However, in about five years 
the small turbine engine should be a 
common production item. Most of 
these engines, of course, will have been 
developed and produced under military 
contract. 

It can be expected that the small 
turbine engine, being somewhat in 
a period of refinement after a relatively 
long-established basic jet era, will 
emerge in designs radically different 
from the old breed. They probably 
will be easier to manufacture, but if 
maximum efficiency is aimed for, they 
still won’t be in the “inexpensive” 
category. 

Design of these engines will still be 
relatively intricate. It is expected that 
it will take the same kind of tremen- 
dous engineering facilities to do basic 
exploration and development as is re- 
quired for big engines. ‘This indicates 
that it might be a “big company” de- 
velopment task—although many in the 
industry would disagree with any such 
contention. As a matter of fact, some 
relatively small companies are firmly 
established in the small turbine field. 

Companies already identified with 
the small-turbine endeavor include 
General Electric, Westinghouse, Fair- 
child, Continental, and Lycoming. 
> Theoretical Advantage—Small turbine 
engines have a theoretical advantage 
with respect to the thrust-to-weight 
ratio—providing the size of accessories 
can be controlled. ‘This much better 
['/W opportunity in the small-turbine 
field may result, in the near future, 
in a configuration having a ratio of 
about 10. 

Power range in the small-turbine 
field may extend from about 500 to 
4,000 Ib. thrust or horsepower as a 
general classification, although _pres- 
ent efforts in this country may, in the 
main, be far from the top figure. 


: eke R-7 
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> Small-Turbine Uses—The small tur- 
bine engine is applicable to a variety 
of aircraft: 

e Helicopters. The copter would pro- 
vide an outstanding application for the 
small turbine engine—a shaft turbine 
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Cherry Rivets Aid in 
Tighter Aircraft Design to 
Increase Speed—Save Weight 


Aircraft designers, in their constant 
striving to reduce weight and bulk 
to increase speed and payload, find 
Cherry Blind Rivets are more im- 
portant than ever before in helping 
to attain these objectives. 

Sleek flight forms often owe their 
clean aerodynamic design to the 
fact that Cherry Rivets are used in 
assembling components such as 
control sections and jet nacelles. 
Their use also reduces man hours, 
lowers unit costs. 

Tighter, compact equipment is 
more readily installed in less space 
—quickly, securely with Cherry 
Rivets. They are ideal for those 
hard-to-reach spaces—require no 
bucking—no hammering—no ex- 
ploding. 

Cherry Rivets make it possible 
to accomplish fastenings which 


otherwise would be difficult or im- 
possible because they are installed 
by one man from one side of the 
work. A special gun is used which 
pulls the stem into the hollow shank 
—upsets the end on the blind side 
—firmly clinches the rivet in place 
— fills the hole—all ina split second. 

For overhaul and repair, Cherry 
Rivets provide a fast, safe, secure 
method of fastening. Their use 
eliminates the need for removing 
entire skins to gain access for re- 
placement of damaged sections and 
parts. Ships are back in the air 
quicker—maintenance expense 
reduced. 

For information on how Cherry 
Rivets 2ic in design, construction 
and repair of aircraft, ask to havea 
representative call. He will be glad 
to help you. 
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| configuration for turning the rotor. 


The turbine engine’s characteristics 
| —operation at constant speed and out- 


| put—make the powerplant a top candi- 
| date, for example, for hovering, since 
| the helicopter does not take any less 


power for this flight regime than it 


| does for translational flight. In effect, 


the copter is a constant-speed machine, 
with maximum and cruise powers about 
the same. 

For some time to come, the copter 
probably will not have more than two 
engines; hence the turbine powerplant 
for the craft will be somewhere within 
| the 1,000-4,000-hp. range. (Sikorsky’s 

S-56 has two piston engines of about 
| 2,100 hp. each.) 

Special designs for the Navy or other 
uses may involve higher-power engines. 

At this reading, it would seem that 

the Navy and Army are more interested 
in gas turbines for copter application 
than is the Air Force. 
e Trainers. The use of small jets in 
trainers is bound to be a big field. Rela- 
tively new in this country, more em- 
phasis is bound to be placed on the 
small jet trainer category. As _ time 
passes, airframe builders will be in the 
fortunate position of having a variety of 
small turbine engines to choose from 
| for their particular design configura 
| tions. 

e Transports. Applications of the small 

turbine engine in this field in the near 

future would be limited generally to 
small-to-medium turboprop-driven ait 
craft. This particular field is in a state 
of flux, and engine powers under con- 

sideration range anywhere from 1,500 

hp. up. 

e Ground-support planes. This cate- 

gory may come in for a complete new 

evaluation with increasing small-turbine 
| availability. Previously, general unavail- 
| ability of this type of engine, coupled 
| with high specific fuel consumption, 
| was considered a stumbling block in 

the development of the small ground- 
| support plane. 
| e Missiles. This may be a very substan- 
| tial field for the small turbine engine. 
| Here, the stress is likely to be on the 
“expendable” type—the engine will be 
designed for the job- rather than on use 
of “surplus” bigger jets. 
e Executive aircraft. This type of plane 
offers another field for the small turbine 
| engine, but it isn’t likely to offer much 
of a market until long after transport 
applications have become established. 
> British-U. S. Status—In Britain, most 
of the work on the small turbine engine 
| has been done by Rolls-Royce (R.B. 
109, Soar and Dart), Bristol (B.E. 
25) and Napier (Eland). In general, 
these companies have done more on 





| 





| the small-turbine configuration—particu- 


| larly the turboprop—than has been done 
| in this country. 
Britain has produced more small tur- 





still rugged . .. with NEW and IMPROVED features 


See Us At The 
New York I.R.E. Show 
March 21 to 24 
ROOM A 
Next Door to First Aid Room 





ae 


products 


OSCILLOGRAPHS 


(LABORATORY AND FLIGHT TI 
MAGNETIC STRUCTURES 
GALVANOMETERS 
AMPLIFIERS 

HYDRAULIC SERVOVALVES 
TORQUE MOTORS 
SERVOAMPLIFIERS 

DATA REPEATERS 
WATERPROOF CONNECTORS 
GEOPHYSICAL EQUIPMENT 


ao 


‘ 


The Smallest 
COMPLETE FLIGHT TEST OSC LOGRAPH 


wii 


Vaiatig [eday 


Announcing the new Model 581 Oscillograph, designed to fill the 
need for an extremely small flight-test instrument when automatic 
features are needed. Dimensions have been held to a minimum without 
affecting its ability to obtain highly accurate recordings. It measures 
stresses, strains, vibrations and other physical phenomena under extreme 
acceleration, shock and temperature conditions. Components will with- 
stand severe conditions of both laboratory and field usage. A few features 
are: Automatic record-numbering ¢ Automatic length control (resettable 
by remote control) ¢ No-record warning e Lamp burn-out indicators e 
Full width timing lines at 0.01 and 0.1 seconds ¢ Trace identification e 
Footage indicator « Wide selection of paper speeds 


WRITE FOR COMPLETE DETAILS 


INSTRUMENTS Bo 


MIDWESTERN INSTRUMENTS 


41st and Sheridan Road Tulsa, Oklahoma 


205 





: Superior 
Supramica grades of 
oo 

glass-bonded 


mica 


Supramica ver paste printed circuits and thermal endur 
1018) nce applicatior Supramica 500 in sh r rod form 


dar Ze 
jer no io 


Supramica for elect! ipplicatior precision-molded Supramica 
555 555 wit listortion under no load at ‘ F 


Total and permanent dimensional stability 
Low electrical toss 

High dielectric strength 

Resistance to radiation 

impervious to water, oil and organic solvents 


Unequaled arc resistance 


For complete data on this SINCE 1919 


remarkable basic material write: CAL 

® 
Mycalex Corporation of America THE INSULATOR 
General offices and plant, Dept. 117 
Clifton Boulevard, Clifton, New Jersey 




















@ ENGINEERING 


bine engines sooner than developers in 
this country, hence may logically be 
considered to be ahead of us in tis 
field. 

By 1960, small turbine development 
in U.S. should pull ahead of Britain’s 
status, principally because of the larg¢ 
amount of money being poured into 
engineering facilities which will back up 
the small-turbine effort. 

General Electric Co. alone now has 
over $60 million invested in engineer 
ing facilities for jets. In the next few 
years it will have put into this type of 
property upwards of $100 million. 

Pratt & Whitney’s investment in 
general turbine engineering facilities 
will be about the same. Although it is 
not in the small-turbine field now, en 
gine industry observers feel that the 
company is sure to get into this devel 
opment effort. When it does, P&W’s 
huge investments in engineering facili 
ties undoubtedly will pay off 

Britain has more trained manpower 
in the small-turbine field than we hay 
applied to it in this country. Now 
however, a vigorous recruiting progr 1m) 
is underway here to bring engineering 
personnel into small-turbine develop 
ment 


Ramjets 


Ihe ramjet is not the simple engine 
it was once thought to be. ‘Today, en 
gine men say it’s a complicated unit 
Consider, for example, its control and 
burner problems. 
> Needs a Shove—Chief among the dis 
idvantages of the ramjet is that it must 
first be brought up to speed befor 
becomes operational. In effect, this 
requires two powerplants. As much 
equipment (for instance, a booster) is 
involved in bringing the ramjet up to 
speed as is involved with the ramjet 
itself. When the weight of this equip 
ment is added to the ramjet weight, 
the thrust/weight ratio is much less 
than expected. 

Also, the speed limits of the turbojet 
have been increased sharply, so that the 
speed fields of applications for the ram 
jet—somewhere between the turbojet 
and the rocket—have been squeezed to 
gether considerably. In addition, th 
turbojet offers the advantage of start 
ing from a standstill, which the ramjet 
cannot do. 
> Ramjet Jobs—Some industry observers 
see the next round of powerplants for 
fighters and bombers as_ very-high 
thrust turbojets. This, they say, will be 
followed by another round of engines 
which are likely to be ramjets or rock 
cts. This status, it is said, may be 
reached within the next 10 years. Oth 
ers feel that the ramjet generally will 
not be used in man-carrying aircraft. 

Another possibility exists for ramjet 
use in missiles, particularly the air- 
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launched type, where no booster would 
be required. For a ground-launched 
missile, the ramjet would have to have 
a booster to accelerate it from rest to its 
operational speed 

Ramjet status might be said to 
“Jate-development, soon-production”’ 
certain size categories for immedi 
future military application 


Rockets 


I'he rocket engine already has estab 
lished a firm base for itself in the pro 
pulsion field. It has been restricted al 
most entirely to missile applications 
already it is powering well over half 
of the missiles in this countn 
> Bright Promise—Considerable devel 
opment work has gone into advanced 
types of rocket engines destined for 
really big missiles and aircraft. ‘These 
have shown considerable promise in the 
last year or so, but much work still re 
mains to be done to bring them to 
the perfection desired. These are con 
sidered a new breed of engines, abou 
ready to go into production, with a1 
promise of service reliabilit: 

This new round of rocket ] 
plants is considered far beyond 
earlier experimental types, which nev 
theless are highly developed 

At the moment, application of 
rocket engine is not so strong f 
craft as it is for the missile. Whi 
has the unique feature that thrust 
most completely independent of 
or altitude (in the upper reach 
would be nothing in its class), there 

drawback in the form of enormous 
fuel consumption. 

Its application in aircraft will be de 
cided by whether urgent militar goes 
justifies an airplane of limited versa 
tility (relatively short endurance in com 
parison with an air-breathing engine 

There is a question whether large en 
gine companies are the logical place for 
rocket engine development at this time 
considering the degree of specialization 
required. Some think that companies 
which make their living from manu 
facturing large quantities of articles are 
not always too keen to develop new 
items requiring a high degree of spe 
cialization. There is feeling that the 
bulk of rocket engine development may 
logically end up in relatively small 
companies—at least initials 


Nuclear Power 


The nuclear propulsion engine holds 
grand promise for the future of aero- 
nautics, but trained observers feel that 
a tough development road lies ahead 
> Tough Tailoring—Tailoring the en 
gine to aircraft will be a colossal job, 
considerably more difficult than the 
submarine installation which has al- 
ready materialized. 

Unlike making a large piston engine, 
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the problem of making a large turbojet 
engine is no big difficulty. But teaming 
this large turbojet with a reactor for 
heat generation is the big task. 

Considering the weight a nuclear 
propulsion engine would be expected to 
have in its initial stages of development, 
it is logical to believe that its applica 
tions would have to be limited to a 
subsonic plane. It would seem that the 
weight penalty envisioned now would 
be impossible to overcome in the very 
close future. 

Much effort is being directed to 
overcome the drawback of heavy 
shielding. 


Titanium 


A few years ago, the general feeling 
in the engine field was that new metals 
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engine has become a still greater suc 
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3” 108 37SR8 when the metal first came into the pic 
3" 10S9 37SR9 ture a few years ago. 

a aa conie In some quarters, it is said that tita 
3" 10S16 37SR16 nium is not an essential metal for a 


3” 10$18 37SR18 highly successful turbine engine. Em 


3” 10$20 37SR20 phasis, it is felt, should be on airframes 
a 2752482 38SR24 rather than on engines, although it is 
4 27S28B4 38SR28 tend 0 ae ee 1 be 
4" 38s0¢ recognizec that the metal should be 

pushed for use in engines as well, be 


“Resistance thermometer switches are provided with a 


safety resistor on off position. cause of the characteristics and benefits 


it offers. 
Opinion in favor of the metal is 


SPECIAL SWITCHES : ge 
more positive. litanium’s supporters 


No. 37S6C2, Four “4 Point and OFF” thermocouple say that problems encountered with it 
switches combined in one 3” case. are no more insurmountable than those 


No. 985, Single Pole, Four Point Instrument Switch which were encountered with alumi 
in 11%” round case. mum and its alloys in early years of use, 


No. 4484, Six Pole, Double-throw In- and that the sooner titanium is readied 
strument Switch in 212” round case, for large-scale applications in jets, the 


one hole mounting, 1-32 threaded on certain target goals can be at- 
tained. 


bushing. 

Titanium and its alloys could be 
wy ft Rah eo ton used anywhere in the engine, except in 
STALLATIONS, LEWIS SELECTOR the hot parts. It could be used advan- 
SWITCHES ARE CONSTRUCTED tageously at the rear end of the com- 
WITH STURDY CONTACTS OF pressor, where temperatures are going 
LOW MRSINTANCE aitb PoarTien up, particularly in new compressor de- 
ORTENT. THESE GwITCume Abe signs. It also could be used in com- 

: pressor disks, blades, and various hous 
SPLASHPROOF, DUSTPROOF AND ings. 

ioe TO GIVE YEARS OF Complaints voiced against the metal 

: are that material is not uniform, char 

acteristics deteriorate with age when 

it lacks high purity, high cost of the 


T HE LEWI & EWN GINEE RIWN G& € + ] . material and of processing 


These disadvantages would seem to 


NAU T 
GATUCK, CONNECTICUT be routine with the introduction of 


Manufacturers of Complete Temperature Measuring Systems for Aircraft any new metal. Within a relatively 
short time, they probably will be over- 
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RCA’s 
NEW 
WEATHER 
RADAR 


4 


In the AVQ-10, RCA offers to pilots a i maha tractors te pounds 

much-improved system for preventing costly LIGHTER vod complete system including shock 
~ . J vu ° 

detours due to storms across their routes. Its 
ability to “see” into storms from miles away and ns —_— s cniaiilaiac: 
. . mecnanica a cflromc 
to pick non-turbulent paths through or between Tee ciecnness of raed of een A080 taceren 
them, contributes greatly to passenger comfort stable, trouble-free eperetion. 
and operational economy. 

It is the first airborne weather radar to A new design with simplified circuitry, 
operate in “C”-Band (5.6 cm), the ideal radar generously derated components and em- 


frequency for storm detection and penetration. ploying fewer tubes, rectifiers, end crys- 
‘ tals assures o new high standard of per- 


RCA is proud to offer the AVQ-10 as a formance and reliability. 
major contribution to commercial aviation’s 
constant effort to improve passenger comfort Airline and executive operators are invited 
and arrival-time dependability. to ask for more complete information. 


COMMERCIAL AVIATION SALES 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DIVISION CAMDEN, WN. J. 








es ae ee 





@ ENGINEERING 


come and the use of the metal extended 
far bevond its use today in engine 


Problems 


There’s a host of big problems facing 
the engine researcher, designer and 
manufacturer. The coming years, which 
seem to promise great progress, will 
need greater teamwork among thes 
three activities than ever before. 

Some of the pressing problems facing 
these three segments in varying degrees 
include the thrust-weight-airflow-tem 
perature relationship, the need for 

oy. , greater engine efficiency and reliability, 
aM PHENOL a the pinch of strategic materials, and 


with 






operating conditions ciated 


- A N i — | | highspeed flight 

ma st The turl t obably is subjected 

y 0 N N E ¢ | 0 to an gr lB petal Paw os 
ror Perit 


RS 

. types of engines, considering its mor¢ 
\’ G advanced development status and wid 
f use. But the same factors affect tlic 

other engine types in varying degrecs. 
For power potential, the aim is to 
obtain as much thrust as possible for as 
little engine weight as possible. Thrust 
: ir . is determined by the quantity of air 
: c going through the engine and the tem 
perature at which the air is burned 
Weight of the engine is determined 

by the amount of metal put into it. 

Hence, the designer is trying to put 
more air through the engine and burn 
ing it at higher temperatures, while the 
manufacturer is trying to take metal out 
of the engine. One method of obtain 
ing more airflow is by decreasing the 
hub diameter of the compressor; an- 
other approach is to increase the air 
velocity through compressor design, as 
is done in the progression from the 
subsonic to the transonic compressor. 

Temperature actually determines 
how much thrust is obtained for each 
pound of air burned. In the early days 
of the jet, temperature was limited to 
about 1,200F ahead of the turbine 
Now, temperatures in that region are up 
to 1,500-1,600F. At this temperature, 
only about one-quarter of the air is 
burned. If all the air would burn, tem 
perature would reach about 3,500F. 

Thus, considerably more thrust is 
available, but the problem is to extract 
this power without burning up the tur 
bine. 

The method now used in the solu 
tion of this difficulty is to use the after- 
burner to burn almost all of the remain- 
ing three-quarters of the air passing 
through the engine. Better solutions 
await development. 

Taking metal out of the engine is a 
complicated consideration because of 
the many operational characteristics 
actually dependent on material strength 
and shape. Lightening the engine is a 
problem which will have to be solved 
progressively, and gains are not likely 
to be made in big jumps. New, light- 
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FOR TODAY’S PROJECT...TOMORROW’S PLANS... 


ros. 


Higs-3 









eenleat... 


the industry’s smallest (1” dia. x 2” long), 
lightest (4.5 oz.) Hermetically-sealed 
Integrating Gyro. . . developed, tested, 


and now in production by Greenleaf 


Hic. 
the amazingly accurate “big 
brother” of the new HIG-3 


. now being delivered in 


Actual Size 


production quantities 





DIRECTIONAL 
GYR©O 

drift rates as low as 1° per hour make 
this precision unit versatile for 

a wide range of applications. May 


be modified to meet your needs 


TE GYRO 
designed for versatility because 
of its broad range of 
modification possibilities. 





A “special” rate gyro. 


i. See us at the I. R. E. Show, Whatever your Gyre aceds, 


Booth 40, Kingsbridge Palace, 


Greenleaf has the answer. A 
March 21-24. telegram or phone call will put us 






in touch with you immediately. 


: ENGINEERING « DEVELOPMENT e PRODUCTION 
eenleaf MANUFACTURING COMPANY 


7814 W. Maplewood Industrial Court ¢ St. Lovis 17, Missouri 


THE 


Where quality control works on the production line... producing the new 


HIG-3, the HIG-4 and Rate Gyros, Transducers, Accelerometers, Synchros, 
ir Speed Indicators, Actuators and many other precision-built components. 
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weight, strong metals offer one path of 
solution but usually bring with them 
new headaches for the manufacturer. 
> More Efficiency Needed—Increased 
engine efficiency is a top goal—getting 
more miles per pound of fuel. The job 
is not easy. Much of the difficulty is 
related to temperature. 

The general objective is achieved by 
increasing the efficiency of each of the 
components, from one end of the en- 
gine to the other. The combustion 


chamber is a good example. Here we 
want to burn all the air possible be- 
cause any not burned means a loss in 
efficiency. 
Although 


the afterburner helps, 


losses are involved here too. Actually, 
it is more efficient to burn a greater pro- 
portion of air in the main combustor. 
This, however, means turbine cooling 
is needed to counteract the temperature 
rise on this component. Cooling intro- 
duces design complications, operating 
problems and fabrication difficulties. 

> Reliability Affected—The overall ap- 
proach to increased thrust, increased air- 
flow, decreased weight, and increased 
efficiency has a direct bearing on engine 
reliability. 

For example, decreasing the hub di- 
ameter to obtain more airflow means 
that the compressor blade will be longer 
and the effect of centrifugal force will 


- 


‘ 
: 


be greater. This means the blade will 
have to be made stronger. 

When operating at higher temper- 
atures, the metal component subjected 
to the rise gets weaker. 

Taking metal out of the engine obvi 
ously affects reliability with regard to 
rigidity and strength. 
> Inlet, Exhaust Difficulties—New prob- 
lems likely to be encountered in speeds 
of the near future have to do with inlet 
and exhaust conditions. Above M-1.5, 
the problems of designing an adequate 
inlet diffuser and exhaust nozzle to take 
care of supersonic flow becomes critical. 

Solution of these conditions is neces- 
sary, or the air going through the en- 
gine is cut down, drag of the engine 
opening is increased, and efficiency of 
the engine drops. This will require a 
device to vary the area and contour 
of the inlet diffuser and the exhaust 
nozzle to achieve adequate compression 
due to ram at various flight speeds. At 
the same time, the device must meet 
the quantity flow requirement of the 
compressor. 

If proper variation in the diffuser 
area and contour is not obtained when 
the speed is raised, spillover and chok 
ing will result. 

If proper conditions at the exhaust 
nozzle are not obtained, efficiency is 
lost and flow conditions throughout the 
entire engine are upset by the creation 
of a back pressure effect. 
> Ram Heat—Ram temperature is an 
other vital factor to be reckoned with. 
The problem generally is expected to 
occur at about M-2 and to become ap 
preciably worse with higher speeds. 

Translated directly, ram temperature 
increase means boost in inlet tempera 
ture. This leads to the need for burn- 
ing less fuel so that proper turbine tem- 
perature will not be exceeded. Burning 
less fuel, in turn, means less thrust per 
pound of air. 

Solution to this difficulty would seem 
to be the burning of more fuel in an 
afterburner to achieve the thrust de- 
sired, resulting, in turn, in less engine 
efficiency. 

Here again, it would seem that in 
creased ram inlet temperature will have 
to be overcome through turbine cool- 
ing. 

Cooling probably will involve taking 
air from the compressor outlet and di- 
recting it back through the hollow tur- 
bine buckets. The higher flight speeds 
will give higher ram temperature, higher 
compressor outlet temperature, hence 
higher-temperature air for cooling the 
turbine blades, indicating that as speeds 
climb the difficulty is aggravated. 

In the operation of future jets, bear- 
ings also loom as a big problem. Syn- 
thetic lubricants will help, as will better 
bearing material, but the future situa 
tion is much too perplexing for com 
placency at the present reading. 
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of Working at Lockheed... 


C-130A Turbo Prop Cargo Plane—aerial view of Plant at Marietta, Georgia 


...PLUS MORE in the 70% of Your Life 
Spent Away from Your Job 





Spend the working hours of the day at the highly desirable _ 





job of planning the aircraft of tomorrow in a plant humming with 
production of the aircraft of today. Then enjoy the added 
value of the recreational and cultural facilities, the economic 


; t 
advantages and the delightfully moderate year-round climate wel 4 






during that greater portion of each day spent away from the job. 






; : At least give yourself and family a break by sending in the 





coupon from the bottom of this page so we can get in 


ae 
3 f \ x 

| / = > 

a mmnTion ‘ee touch with you and tell you all about it! j 2A ve _ 
4° pA bab x 5 , ) 

« i) ™ > 4 _ 2 
™ 

Look to Loc ata for Leadership 


RIRCRAFT ¢ Derorayer 







Mail in complete confidence to: 


LOCKHEED AIRCRAFT CORPORATION DEPT, AW-3-14 
761% Peachtree St., N.E. 
Atlanta, Georgia 


ENGINEERS NEEDED 


DRAWINGS CHECKERS 
STRUCTURES © AERODYNAMICISTS 
STRESS © THERMODYNAMICISTS 


MARIETTA, 
GEORGIA 





DESIGN @® SERVICE MANUALS Name ——————_ 
PRODUCTION DESIGN ® DYNAMICS Address__ —_—_—— 
RESEARCH e¢ LIAISON City__ a SS 


FLIGHT TEST ENGINEER (Analyst) 


Job interested in — 
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to PANEL LIGHTING 








We are now manufacturing an 
absolutely shadowless edge-light- 
ing fixture, used in edge-lighted 
panels, to illuminate the faces 
of back-mounted instruments. 
These fixtures conform, to MS- 
25010 and MIL 7806. Part 
numbers 1900 with solder termi- 
nal and 1950 with screw termi- 
nal. 
We Also Manufacture: 


® CABIN LIGHTS - (Adjustable), 
READING AND COCKPIT 
FLOODLIGHTS. 

® CABIN ADJUSTABLE 
AIR VALVES 

® ELECTRICALLY HEATED 
EQUIPMENT 


For Complete Details 
Please Write 








SOUTH ISIS "AVENUE 


502 


INGLEWOOD, CAI 


1FOP NI 
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Transition Marks Structural Design 


Aircraft structural design is showing signs of transition from the tradi- 
tional approaches to broad new avenues which lead toward solutions of the 


myriad problems of the supersonic era. 


Metallurgy, machine tools and mammoth computers are in the catalog 
of new tools with which structural designers are forging the aircraft of tomor- 
row. With the aid of new metals, specialized production methods and a host 
of analytical techniques, engineers can tackle the specialized studies of wings 
and tails and fuselages to a detail not possible before. 


This is the brightest highlight in the 
picture; the areas in shadow show that 
there is much data still to come, many 
more tests to be made, and a tough 
hurdle—thermal effects—to leap. 
>» Many Methods—There are probably 
as many different kinds of basic struc- 
tural approaches as there are designers. 
There is, for example, a division in the 
aircraft industry on designing into the 
heavy program; some will and 
some won't. 

There are strong proponents of titan- 
ium to replace structure now made 
from steel or high-strength aluminum. 

Some designers will use metal bond- 
ing on primary structure; others 
wouldn’t touch it with a 10-ft. wing 
Spar. 

The significant point of all this is 
that for the first time in aircraft design, 
there is such an amazing divergence of 
beliefs and opinions in structural layout. 
> Historically—There was something 
like this back in the days when aircraft 
were making the change from wood, 
steel tube and fabric to all-metal shell 
construction. Spread out over a period 
from the first World War until the 
second, that transition was a slow one 
and generated only one argument: All- 
metal or not all-metal makeup. 

Structure evolved after the all-metal 
principles were accepted almost uni- 
versally. Until short months ago, every 
airplane in this country and abroad 
was built in the traditional manner, 
starting with sheet metal or bar stock, 
then shearing, routing in the flat, form- 
ing, and assembling. These tiny as- 
semblies were then fastened together 
into bigger ones, and those into major 
components of the final airplane. As a 
last step, large sections of the plane— 
wings, tail, fuselage—were fed into as- 
sembly lines and stuck together into a 
single aircraft. 

“This is a medieval way to build air- 
planes,” said the president of one of the 
biggest fighter factories. Most produc- 
tion men and engineers would agree in 
principle with him. 
> Threshold—Production experts had 
long been frustrated by the bits-and- 
pieces makeup of airplanes. It wasn’t 
like the automobile industry, where 
half-a-dozen large stampings made a 
complete body shell. It was more like 


pre SS 


building watches, where each tiny part 
had to be built to a close tolerance, 
and then assembled into a complete 
unit also to close tolerances. 

Nevertheless, the United States 
entered into the supersonic age still 
building its airplanes—with one or two 
notable and pioneering exceptions—in 
the same medieval manner. 

Flight at increasing speeds brought 
with it a host of problems for aero- 
dynamicists, powerplant and structures 
people. Aeronautical progress was like 
a three-legged stool, with a leg for each 
group of engineers. If one leg was weak, 
the whole stool would topple. 

One after the other, advances piled 
on advances. The increasing store of 
knowledge brought impressive improve- 
ments in aerodynamic layout and power 
plant outputs. Structural ideas lagged 
the pack. 
> Speed Is the Key—Supersonic flight 
generates all its problems simply be 
cause of the effects of speed. To go 
fast, the airplane must have low drag; 
small, thin surfaces must be used. 

But: Thin wings are poor structurally; 
deflections under loads are high; tor- 
sional and bending loads that could 
normally be handled by a thick straight 
wing now have to be carried through 
1 swept, thin surface. 

Fast airplanes require lots of energy 
to maneuver them; thus, control forces 
must be high. To apply a large force 
at the edge of a thin and swept wing 
or tail introduces a complex of load 
paths and deflections undreamed of a 
decade ago. 

As speeds increase, loads increase 
with the square of the velocity. High- 
altitude operation has helped some- 
what, but airplanes still have to fly and 
fight at low altitudes. The airplane 
doesn’t exist that can’t be broken up 
by flying low enough and fast enough. 
> Faster and Hotter—Speeds increase 
further, and the airplane runs into a 
phenomenon of the jet age—the ther 
mal effects of skin friction. This is not, 
in any sense of the word, a barrier to 
aircraft designers. The sonic barrier 
could be defeated by power or aero- 
dynamic design, and once hurdled, was 
relatively impotent to cause any further 
trouble. 

But thermal increase 


effects with 
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Up to 37% WEIGHT SAVING 
Up to 33% SIZE REDUCTION 





Use of magnesium-zirconium alloy housing . . . more compact 
SHADED AREA SHOWS SAVING IN WEIGHT yoke of high-strength cast steel . . . and other improvements 
FOR THE SEVEN PUMP SIZES enabled Vickers to make their line of variable displacement 


piston type pumps substantially lighter in weight and smaller 
in size. Yet they have the same high efficiency and outstanding 
WAPROVED mae dependability of the previous design. 

te The true significance of the new lighter weight pumps comes 
into perspective when it is noted that airframe companies place 
a value of up to $500.00 on each pound of weight saved. 
Small size means cleaner plane designs, and high overall pump 




















































¢ efficiency means less heat generated. 
“0 © “Improved Design’ Vickers pumps have been in regular 
2 4 RtvioUS P g pump g 
P Hy Lied inc daily aircraft use for more than a year and are available in 
2 automatic pressure compensated, electrically depressurized, 
‘ 4 flow reversing, and servo control designs. For additional in- 
1 . = formation about these pumps, write for new Bulletin A-5203.A. 
Oy 10}—8 ¢t) LY LE 
N 
. VICKERS Incorporated 
r) a o © f SPERR RPORATION 
° > eo o 
2 a a o 1462 OAKMAN BLVD. e DETROIT 32, MICH. 
a z a 4 Application Engineering and Service Offices: 
6.6 a 3.8 6.1 39.8 15.2 El Segundo, California, 2160 E. imperial Highway (ORegon 8-2503) 
Arlington, Texas, P.O. Box 213 (ARlington 4-4171) 
es petunia ge gro cu tne ane bots Detroit 32, Michigan, 1400 Oakman Bivd. (TOwnsend 8-5100) 
OTe nacou Additional Service facilities at: 


OMMENDED CONTINUOUS SPces. Ria 
“ah ree ) Miami Springs, Florida, 641 De Soto Drive (Phone 88-7340) 


- 
TELEGRAMS: Vickers WUX Detroit » TELETYPE “TWX" DES? © CABLE: Videt Detroit 
ae 7133 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 19217 
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FILTOR Sync. 
SUB-MINIATURE RELAYS 





ACTUAL SIZE 


The Smallest wy 
6PDT 'F 
Subminiature 
Relay 


Available 
Today 


MOUNTING STYLES 
TO MEET ALL 
YOUR REQUIREMENTS 


Filtors, Inc. is a major sup- 
plier of subminiacture 6-pole 
and 4-pole relays. Our facil- 
ities are now utilized 100% 
for the development and pro- 








duction of relays of the high- "$c" 
est quality. 
| ae | 
Outstanding fem Sy | 
Features i Ww 
1. COMPACT ees 
2. RUGGED 


3. LIGHTWEIGHT 
4. ROTARY MOTOR 


Precision built, with hy- 
drogen annealed parts. 


5. LONG LIFE 


Also available in LATCHING 
construction, electrical reset, 
in contact arrangements up 
to and including 4PDT. This 
relay is the same as shown 
above, except for the num- 
ber of terminals and the 
height of the enclosure, 
which is 4%" greater. 


Meets or exceeds require- 
ments of MIL-R-5757B 


Send for NEW CATALOG today | 

















(an es eee | 
agamor ill Drive A ;) 

FILTORS, Inc. Port Wadinesen, LI_N.Y. 1 
Please send us your NEW CATALOG on I) 

| Subminiature Relays. | 
| J 
| NAME | 
| TITLE } 
| COMPANY | 
i CITY ___ZONE__STATE | 
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speed; they cannot be avoided or cir- 
cumnavigated. They have to be count- 
ered by design. 

So a whole new set of design param- 
eters have grown out of the peculiar 
requirements of thermal effects. This 
has been brought home to missile de- 
signers, who have been faced for some 
time with the necessity of holding struc- 
tures together at red heat. Their only 
advantage has been that a missile can 
have a short life; its inherent heat 
capacity allows it to absorb heat and 
glow for a few seconds before the struc- 
ture is weakened. But by that time the 
missile has impacted the target, and 
its strength is only a matter of academic 
interest. 

This is the background to an under- 
standing of the problem. 
> The Problem—A structures man now 
looks at airplane configurations which 
call for operation from zero speed to 
Mach 3 or better at any altitude from 
sea level to 100,000 ft. The control 
systems of the aircraft may force it to 
maneuver at loads up to 16 or 20G, 
if the vehicle is unmanned, and con- 
siderably less if a pilot flies it. 

Skin temperatures may approach 
1,000 F or better in special locations. 
There may be a tremendous amount of 
heat generated inside the fuselage—from 
avionic gear or other equipment—which 
has to be dumped somewhere. 

The air loads will be large for normal 
operations; for maneuvering at super- 
sonic speeds, they may be monstrous. 
To drive the final nail, the aerody- 
namicists have chosen 5% _ thickness 
ratios as the absolute upper limit for 
the wings and tail surfaces. 
> First Aid—A few years ago, a list of 
requirements such as this one would 
stymie the best engineers. But now, 
they are much better equipped to 
handle the situation. 

First of all, load computation, once a 
tedious manual operation, can now in 
large measure be transferred to com- 
puters. Using punch-card or taped data 
fed in from windtunnel tests, these 
computers will grind out load distribu- 
tions for an enormous number of com- 
binations of flight speeds and load 
factors. 

The data the computer has to draw 
on is better and more complete. Much 
of it can now come from flight test 
data on the instrumented airplanes, 
flown for the specific purpose of get- 
ting pressure distributions and air loads. 
Other data is drawn from pressure 
distribution tunnel tests. 
> Breakdown—Understanding the load 
distribution is the first and greatest 
commandment of the structural engi- 
neer. If he understands the problem, 
he has it half-solved. 

The detail design of components 
from here on is his own problem. But 
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PROPULSION 
LABORATORY 


CALIFORNIA 
INSTITUTE OF 
TECHNOLOGY 


Active in all phases 

of electronics and physics 
related to guided missiles 
and jet propulsion. 


The nation’s foremost 
guided-missile research 
and development 
facility, established in 
1940, offers excep- 
tional opportunity for 
engineers and research 
scientists in the fields 
of guidance and con- 
trol, information theory, 


"computers, electro- 


"mechanical devices, in- 
strumentation, and 
related aspects of elec- 
tronic research. The 
Laboratory offers an 
ideal blend of aca- 
demic and _ industrial 
environments and main- 
tains a high level of 
technical competence. 
Attractive salaries are ‘ 
offered. 


A brochure describing 
opportunities and activities 
at the Laboratory will be 
sent upon request, 


1ON LABORATORY 
California Institute of Technology 
4800 OAK GROVE OR., 


PASADENA 3, CALIFORNIA 


AVIATION WEEK, March 14, 1955 





























CONSOLIDATED 2001 
USAF MA-1 








GROUND SUPPORT! 
4 } ‘ 
<a 3 To meet the vital jet age It provides 
—_ ; — on needs of ground sup- © A.C. POWER...30 KVA, 400 cycles, 3 
wee - nmr port, Consolidated has phase and 10 KW 1 phase, close regulated. 
_——= r "] alice devoted its fullest re e D.C. POWER... 28.5 voits, up to 2260 
— a oe k si *\___—s- sources developing both AMP. For Split or single bus start and ser- 
VDEYNnZ pe ti) | single and multi-pur- vicing. 
a” pose units proven ® COMPRESSOR... Air supply up to 3500 
efficient .. and now in active service. Typical of these units psi, 13.5 CFM, 1,000 cu. in. reservoir. 
is the Consolidated Model 2001 (U.S.A.F. MA-1). This highly ®e TOWING... All-wheel drive vehicie with 
compact self-propelled vehicle combines in a single unit all re- mechanical or torque converter transmission, 
quirements for towing, testing, servicing and starting jet aircraft. as desired. 


IN ACTIVE USE WITH U.S. AIR FORCE, NAVY AND MARINE UNITS . _ . Other models of single and 
multi-purpose ground support equipment are available with any combinations of . . . AC and 
DC power . . . high pressure air, hydraulics, and low pressure air. . refrigeration and heating. 


CONSOLIDATED’S resourcefulness in solving the most challenging problems in the design 
and manufacture of ground support equipment attests to its ability to develop specialized units 
to fit your individual needs. 


a 








CONSOLIDATED 


DIiESEt ELCSeCTRI'OC CORPORATION 





STAMFORD, CONN BRANCHES + DALLAS TEX DAYTON OHIO SANTA ANA CAL WASHINGTON, D.C, 
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Main Landing Gear 
Retractor 


Brake Valves 


Power control 
units for rud- 
der, elevators 
and fiaperons 


Slat Actuating 
Cylinder 


Gear Box Assembly 
— Outer Wing Flap 


Drive 


hydraulic, pneumatic 


aoe erepenton ’ 


provide precision performance 


For moreithan 35 years Sargent Engineering Corporation has 
designed and matiufactured precision equipment 

During the past 18 years Sargenthas delivered more than 150,000» 
precision aircraft control units to the country’s leadirig airframe man- 
ufacturers. Today Sargent manufactures 78 different hydraulic, 
pneumatic and mechanical units which are produced in a fully 
equipped modern plant, staffed by engineers and craftsmen skilled in 
the design and manufacture of these specialized aircraft components. 

Sargent Engineering has developed the “know-how” to aid in the 
solution of difficult problems. Send your specifications for our proposal. 

Write today for your copy of the illustrated story of Sargent's 
organization, methods and manufacturing facilities. 


Aircraft Power Control Assemblies @ A Complete Line of Gears and 
Gear Assemblies @ Actuating Cylinders @ Shimmy Dampeners @ 
Servo Valves @ Sequence Valves @ 3-Way and 4-Way Selector 
Valves @ Directional Valves @ Relief Valves © Pressure Regulators 
© Brake Valves @ Pressure Reducing Valves 


» 
ZB 


© Accessory Drive 


SARGENT 
BUILDS 


8 Spoiler Valve 








Pneumatic Door 
Lock 


Power Take-off 


Since 1920 


Handad of Excellence 


“Good will” is the disposition of the p d cust 
to return to the mae where he has ‘am welll treated. 


— U.S. Supreme Court 





ENGINEERING CORPORATION 


2533 EAST S6TH STREET 
HUNTINGTON PARK, CALIF, 
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it has been eased by new manufactur 
ing methods. 

Major portions of complete wing 
panels can be machined from a single 
slab of metal, complete with internal 
integral stiffeners. For jobs that the 
milling machine can’t do, chemical 
milling offers an alternative. With this 
new technique, milling is not limited 
by shape, direction of cut or radius of 
cutters. Both sides of a sheet may be 
milled at the same time. Another 
alternative is to bang these formed 
sheets out on a heavy press, achieving 
an enviable production rate. 
> Materials—Where once there was only 
aluminum, now there is aluminum, 
titanium and_ steels. Titanium h 
strong proponents in the industry, who 
tout it as the replacement for other 
metals up to moderate temperatures. 
Current applications include: hot spots 
around engine installations, in jet tail 
pipe shrouds and some structure. 

Glass plastics and other plastic ma 
terials have come into their own since 
avionic equipment and antennas went 
underground. Flush antennas require 
a window that electrons can _ look 
through, and plastics give the answer. 
Improvement in their composition has 
produced plastics that will withstand 
the high temperatures reached today 
In radomes and tiptanks and flush 
panels, plastics have carved a_ huge 
niche among aircraft materials. 
> Fabrication—Rivets, the traditional 
method of sticking parts of an airplane 
together, still are used by the billions 
There has been some replacement of 
riveted construction by metal bonding, 
particularly with secondary structure. 
Primary structure is being “glued” to- 
gether in limited cases. 

As loads change and increase, rivets 
have been supplanted by bolts. Thou 
sands of steel bolts add considerably to 
the weight of the airplane; titanium 
bolts and nuts are available, and are 
being designed into new aircraft. 

These are only a few of the high- 
lights in structural methods and tech 
niques. There have been advanced new 
concepts of design, suggesting, for ex 
ample, that airframes be designed to a 
specified life. Creep, the slow deforma 
tion of a structure under load, is being 
attacked on that basis. 

There are still new materials on the 
horizon. ‘The NACA research airplane 
program, coupled with the flight test 
programs of manufacturers, is yielding 
new flight data on loads. More and 
more tunnel tests are adding to the 
backlog of information. 

But most vital to progress is con- 
tinued thinking in new directions. New 
concepts of design, different manufac- 
turing tricks will come from this to be 
added to the ever-increasing backlog of 
information at hand. 
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NOW LINKED TOGETHER... 


DAYSTROM INSTRUMENT and AMERICAN 
GYRO—a team of proven ability, know-how and 
experience for the solution of any electronic, 


scopic, control and BY) onssntie 


~ 


__ DAYSTROM INSTRUMENT — Archbald, Pa. 


é : In a big modern plant of 
: ? 350,000 square feet 
Daystrom Instrument is 
‘4 _ Staffed and equipped to 
¥ develop, design and manu- 
_ facture precision electronic 
€~,and mechanical instruments 
«for the Armed Forces and 
industry. The very finest 
modern machinery and 
|) equipment is available at 
Daystrom for the manufac- 
ture, assembly afd test of 
these products. 

ae 


- 
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SYSTEMS” ~ 
RADAR 

GYROS 
COMMUNICATIONS 
MINIATURIZATION 
NAVIGATION .. 7% 
COMPUTERS (f°. 
NUCLEAR INSTRUMENTS 


/ 
« 





i] 
ams | Pt 
O warse Ors rere: @ ‘ad rd oe : 


/ 
MERICAN GYRO = Santa Monica, Calif. 


Products and facilities of American Gyro Div. of Daystrom 
Pacific Corp. perfectly complement the products and facilities 
of Daystrom Instrument. American Gyro components and 
control systems are outstanding in a field demanding pre- 
cision, accuracy, and ruggedness. Daystrom Instrument is 
proud to welcome this new member to the family of Daystrom 
Incorporated. 


DAYSTROM INSTRUMENT, archbaia, Po. 
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ARE YOU 
GOING NUTS 


.You don’t need a straightjacket 
... you need AIRCRAFT BOLT 
CORPORATION! 


Write today for 
Complete Descriptive Catalog 


Specialists in manufacturing ~ 
precision aircraft bolts and studs | 
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Human Factors Problem .. . 





Airplanes Change But Man Doesn't 


The ever growing realization that man and modern aircraft are not 
basically compatible has resulted in the growing importance of the human 


factor in aviation. 


The problems indigenous to the integration of the man with the air- 
plane have been recognized by the military and manufacturers for some time. 
Unfortunately, the tendency was to recognize the problem and let it go at that. 


But a few small groups who could 
see into the future hammered away at 
the fact that the jet age would pose 
some knotty problems concerning the 
men who would fly the new super air- 
craft. 

To appreciate the extent of this prob- 
lem, it is only necessary to take an ob- 
jective look at man and the modern air- 
plane. 
>» Fixed Design—Man is an absolute 
fixed-design condition. He cannot be 
altered dimensionally, biologically or 
chemically. None of the conditions 
necessary to sustain his life cycle func- 
tions can be compromised to any great 
extent. The greatest known calculators 
are incapable of analyzing him, and his 
functional system cannot be fooled by 
gimmicks or gadgets. 

Studying man and designing for him 
involves quite an area of scientific, tech- 
nical and professional activity. The 
fields of medicine, psychology, physi- 
ology, anthropology, physics, dynamics, 
biochemistry, botany and optics—to 
mention a few—are involved. Cataloging 
the knowledge of these areas in usable 
form that can be applied to aviation 
problems is a challenge in semantics by 
itself. Although they all contribute to 
the study of man, each scientist and 
technician has his own specialized tech- 
nical language, which must be translated 
into terms the design engineer can un- 
derstand. 
> Changing Configuration—F rom a de- 
sign standpoint, the modern airplane is 
the antithesis of man. It is constantly 
changing. Its characteristics can be 
searched and analyzed minutely by the 
great calculating machines. 

The technicians who design it are 
constantly dreaming up new gadgets, 
gimmicks, twists, angles, techniques and 
concepts to either guide it or fool it 
into flying higher, faster and further 
than ever before. 
> Basic Incompatibility—Both man and 
the airplane share a common element 
that is a friend to one and a deadly 
enemy of the other: dense, sealevel air. 
This fact is probably one of the most 
basic causes of incompatibility between 
man and the airplane that he flies. 

Air density is a prime function of 
drag, and drag is the enemy of the air- 
plane. To escape the penalties of drag, 
designers have to do two basic things, 





neither of which are compatible to man: 
e They constantly try to shrink the 
physical size of the airplane. The ad- 
vent of the razor-thin wing and empen- 
nage has resulted in packing the fuselage 
tighter than a sardine can with equip- 
ment. Density becomes synonymous 
with performance. Space in an airplane 
becomes a precious commodity. 

e They must get the airplane to operate 
at higher altitudes, where the air is thin- 
ner and the drag penalty less. 

Obviously man does not fit into this 
picture. He does not lend himself to 
tightly packed fuselages, because he is 
dimensionally fixed and there is no way 
of compromising to any great degree the 
space he occupies. He does not like 
high altitudes because the rarefied air, 
and the extremes in temperatures are 
dangerous to his life cycle functions. 

Therefore, it is absolutely essential 
for the airplane to carry equipment to 
support man’s life cycle. 

Thus in order to sustain a man, the 
airplane has to do two things it is con- 
stantly fighting to eliminate: space and 
weight. 
> Design Compromises—A design con- 
flict of this nature always results in com 
promises. Unfortunately, with the ac- 
cent on performance, the tendency has 
been to compromise the man who is to 
fly the airplane. 

Because space is a precious commod- 
ity, the man is crowded physically as 
much as possible. The hundreds of 
items—such as instruments, switches, 
knobs, dials, valves and levers that he 
must use—are jammed into every con- 
ceivable nook and cranny of his already 
ininimum sized cockpit space. Aero- 
dynamics sets the location of his cock- 
pit and the size of the canopy, oft times 
limiting his visibility. 

Introduction of new systems and 
techniques adds to his training head- 
aches. 

The resulting maze of this complex 
electronic, hydraulic, electrical and me- 
chanical gear work his mental, manual 
and sensory capabilities to their utmost 
extent. 

This is the result of the design source 
knowing a great deal about the airplane 
and very little about the man. 
>» Basic Remedies—The situation could 
possibly be remedied to some extent if 
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WORLD'S KEENEST EYE? 


Bin-pomrr bombing from 10 miles 
up is a reality today. In B-47 Strato- 
jets this is true in large part because 
of the Y-4 Periscope Bombsight, 
built by the Mechanical Division of 
General Mills. This remarkable in- 
strument exceeds USAF accuracy 
requirements—does its job so well, 
in fact, that the major source of 
bombing error now lies in the bomb’s 
action after it leaves the plane. This 
bombsight and the rest of the USAF 
bombing system also have brought 
aerial navigation to a new high in 
precision. 

The Y-4, built under prime con- 
tract with the Air Force, is an ex- 
ample of the sound engineering and 
unexcelled craftsmanship found also 
in subcontract production and con- 
tract research at the Mechanical 
Division of General Mills. 


HAVE YOU A PROBLEM 
in these fields? 


General Mills can help you with 
electronic and_ electro-mechanical 
research, design, development, pro- 
duction engineering and precision 
manufacturing in connection with . . 


[] aircraft systems (_] industrial in- 
strumentation and control [] special- 
ized precision instrumentation [_] nav- 
igation and missile control systems 
[_]electro-mechanical computers [_] re- 
motely-controlled manipulators [_] te- 
lemetering (radio and wire) (_] fine- 
particle technology [_] meteorological 
and high-altitude research. 


THIS NEW BOOKLET tells the whole interest- 
ing story of the Mechanical Division. A copy 
will be gladly sent in re- 
sponse to your request on 
your company letterhead. 
Address Dept. A-1, Me- 
chanical Division of Gener- 
al Mills, 1620 Central Ave- 
nue, Minneapolis 13, Minn. 


MECHANICAL Division or General Mills. Ine. 
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designers followed these basic proce- 
dures: 

e Start with man at the basic design 
stage of an airplane. The cockpit itself 
should be largely controlled by the di- 
mensions and requirements of the man. 
Beyond this is the broader possibility 
that the shape of the forward section 
of the airplane may be largely influenced 
by man’s visual and physiological data 
requirements—when these are integrated 
with the aerodynamic and _ structural 
configuration. 

e Intensify the study of man to correct 
the unbalance of knowledge. In this 
area, the production of accurate numeri- 
cal data should be stressed. This will 


reduce the amount of personal opinion 
now being used in the place of objective 
design information. 

e Integrate the scientists who stud 
man into the overall airplane design ef- 


fort. This can be accomplished if manu- 


facturers maintain close liaison with 
elements devoted to human factors in 
the Air Force, Navy and private indus- 
try. 
¢ Train development engineers who will 
be able to handle the problem of hu- 
man factors at the design stage in the 
future. 

his new type of engineer will have 
to be familiar with sciences beyond his 
usual world of aerodynamic, structural, 


BEST AIRPLANE 
TODAY AND 
TOMORROW... 





...Flush Latches 
and Hinges by 
HARTWELL 


Continuous specialized design and 
manufacture for nearly two decades 


HARTWELL FLUSH LATCHES AND HINGES are specified 
for their proven trigger-action, vibration-proof characteristics. 


Flush locking device adaptability to special aircraft latch design requirements 
and productability through 300 combinations of bolt and trigger offsets. 


HARTWELL Engineers are not only proficient in coping with the 
various problems of your particular application —but willing to help you 


cut corners in time and cost as well. 


You’re certain of just one standard of quality —the highest, 


because a specialist does it best! 


HARTWELL AVIATION SUPPLY CO. 
9035 Venice Bivd., Los Angeles 34, Calif. ¢ Branch Offices: Wichita, Kans.; Fort Worth, Texas 
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mechanical and mathematical subjects. 
He will have to discern and appreciate 
the implications of the many sciences 
involved with the study of man. He 
will be required to be technically multi- 
lingual in order to work closely with 
these various sciences and professions. 

Safety must be his byword. He will 
have to temper his enthusiasm with 
sound judgment. The great tool of trial 
and error will be lost to him. You do 
not mine, machine, roll or press the ma- 
teria! he will be working with. Replace- 
ment parts take some 20 years or so to 
come by. 
> Human Factors Internship—The de- 
velopment of such an individual re- 
quires the creation of an integrated 
career and educational program. A tech- 
nician of this type would need a period 
of internship that would enable him to 
acquire sufficient practical experience to 
integrate with his knowledge of the 
overall sciences. His university curricu 
lum would involve possibly two to three 
vears of additional study, after taking 
his bachelor’s degree. 

In order to draw recruits to this area 
of activity, sufficient interest will have 
to be stimulated in government and 
manufacturing areas to financially com 
pensate individuals for the time and ef- 
fort they will have to expend in acquir- 
ing their specialized education. 

To further support this effort, it will 





HEAT & VENT 
RESEARCH 
ENGINEERS 


B.S. degree in Mechanical or 
Aero. Engineering or equiva- 
lent, preferably with major 
coarses in Fluid Mechanics, 
Thermodynamics and Heat 
Transfer. Background should 
include 2 years of laboratory 
work involving fluid flow 
testing with emphasis on 
high pressure and tempera- 
ture instrumentation. 


Write or Apply 
Engineering Personnel Office, Dept. A 


NORTH AMERICAN AVIATION 


Columbus 16, Ohio 
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How to SILENCE 
four throbbing hearts... 


in each engine nacelle of the World's Longest Range Airliner — 
the Lockheed Super Constellation — are electrical fuel pumps . . . the airliner’s 
four throbbing hearts 


Constant pumping action of these units sets up pulsing interference in the 

Constellation’s radio equipment upon which the well being of 99 passengers depends. 

The electrical interference from these four pumps must be filtered out for good... 

a unique R.F. noise suppression filter is required, one tough enough to withstand 

extensive temperature changes, constant high engine heat, the freezing cold of high 

altitudes, rapid changes in atmospheric pressure, successive acceleration and 
ASTRON AF-263 deceleration plus the twisting, ripping vibration set up by each engine's torque. 


Subminiature Filter Lockheed handed this “toughie” to Astron, recognized leader in the development and 
r manufacturing of high quality R.F. interference filters. Astron’s engineers had 
Inder ore developed a subminiature filter with solid dependability that significantly cut 
environmental extreme maintenance and replacement cost. So successful and versatile 1s this Astron filter 
—dependable operation. that the USAF now uses a similar hermetically sealed unit in one of its “drone” 
target planes, who's exact flight performance is governed by the clarity of the 
radio control signals received 
Efficient and economical solutions to complex interference problems like these have 
become commonplace over the years at Astron... . whether you require a conventional 
unit or a unique type—rely on Astron to recommend or develop the proper design to fill 
. your most exacting specifications. Astron “know how’ gives you true filter 
Find out today miniaturization with an absolute minimum of size, weight and volume achieved 
how Astron can reduce through a highly successful combination of miniaturized elements with most modem 
your filter costs... design concepts, and construction techniques. 
write for 


your personal copy 
thc ASTIRG 
Astron 
filter catalog NOW! core?eorRra ‘ 


258 GRANT AVENUE. EE. NEWARK 


Export Division: Rocke International Corp., 13 Eost 40th St... N. ¥., N.Y in Conodo: Charies W. Pointon, 6 Alcina Ave., Toronto 10, Ontario 





Here’s your opportunity to work in an organ- 
ization where your own ideas can be put into 
working reality. All American Engineering’s 
progressive management has provided an ideal 
environment where engineers work individually 
and in groups. . . constantly searching for solu- 
tions to the stimulating problems facing the 
aviation industry today! 

If the opportunity of working for a small, 
sound, vital company — with plenty of room for 
creative engineering — sounds like what you've 
been searching for, investigate an ALL 
AMERICAN career today! 


UH id 


put your ideas to work 


ot All American 


ENGINEERING COMPANY 


All American Engineering Company offers an 
unusually flexible design and engineering service 
to the aviation industry and the military. Among 
the many important developments of this 
dynamic organization are the famous hydro-ski, 
tow-target and air-sea rescue winches, in-flight 
refueling systems, ejection seat trainers, experi- 
mental impellers, portable mooring mast for 
airships, many types of arresting gear, catapult 


THIS IS ALL 


The portable airship moor- 
ing mast, designed and en- 
gineered for the U.S. Navy, 
gives new versatility to 
lighter-than-air craft. 


RESEARCH « 


% 


The All American-designed 
ejector seat trainer gives All 
pilots confidence in a vital 
life-saving feature of 
modern jet planes. 


devices, air pick-up equipment and the solutions 
to various problems of energy absorption. 

The unique and important talent of All 
American’s engineers to research and design 
right to the vital issues of each problem means 
a minimum of lost time and wasted activity. 
This, of course, results in maximum satisfac- 
tion and savings to the company’s numerous 
clients in both industry and government. 


AMERICAN 


Landplanes equipped with 
American's Universal 
landing Gear land and 
take-off from water, land, 
snow, mud and ice. 


DESIGN *© MANUFACTURE 


A Americiutre Cnyinecring Company 


DUPONT AIRPORT @ 


WILMINGTON, DELAWARE 
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become necessary to convince qualified 
universities that such a curriculum is 
economically and scholastically feasible 
to develop. At the present time some 
universities are developing courses in 
Human Engineering. This is only a 
start and constant pressure must be ex- 
erted to guarantee an expansion of this 
area of activity. 

> Push-Button Rebuttal—There are 
some who contend that to worry about 
the human factor at this stage of the 
game is a waste of time and effort, be- 
cause the day of the push button air- 
plane is almost here. 

Those who beat the drums for push 
button aircraft tend to overlook a few 
things. 

It is true that you can eliminate the 
man from a military aircraft committed 
to a one-way mission that results in 
the total destruction of both the air 
craft and its target. But push-button 
warfare will involve the human factor 
at the launching sites and control rooms 
Man’s ability to monitor and operate 
the equipment necessary to launch and 
guide pilotless aircraft will have a large 
bearing on the success of these robot 
missions. 


> Unlimited Potential—The importance 
of the human factor is not by any means 
constrained to the military effort. The 
fact that the airplane will continue to 
be man’s fastest transportation medium 


Save 7/5 of your 
Wire Twisting Costs 





ROBINSON 
WIRE TWISTERS 


reduce safety wiring labor costs 
as much as $140 per engine. 
Split second twirling action 
wires 3 engines in time re- 
quired for one by any other 
method. 

Approved and used by military 
and civilian installations all 
over the world. 

3-tools-in-1: Pliers ... Cutters 
... Twisters. 12” and 9” length, 
$20.50 and $19.50 each, FOB 
Sacramento. 

Unconditional guarantee! Write 
for details including specifica- 
tions, testimonials and list of 
users. RALPH C. ROBINSON 
CO., Box 494C, North Sacra- 
mento 15, Calif. 
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B E Lh A,crafh CORPORATION 


HAS IMMEDIATE 
OPENINGS FOR... 


AIRCRAFT DESIGN ENGINEERS 
DESIGN 

Structural e Power Plant 

Aircraft Equipment 

MECHANICAL DESIGN 

Landing Systems e Flight Controls 
Hydraulic Systems @ Pneumatic Systems 
ELECTRICAL DESIGN 


Equipment e Installations 


AERODYNAMICISTS 
Configuration Design 
Performance 

Stability and Control 
Maneuverability and Loads 
Propulsion 

Pressure Distribution 
Thermal Characteristics 
Experimental Testing 
Research and Development 


STRUCTURES 
Structural Loads Calculations 
Static Loads Analysis 
Dynamic Loads Analysis 
Loads and Criteria Studies 
Project Structures Analysis 
Weights Analysis 


The expansion of projects at Bell Aircraft requires the need 
of top-notch aeronautical engineers. This is an unexcelled opportunity 
to become a member of aviation's best-known engineering team. 
The team that developed the X-1, the X-5, and the X-1A— 
holder of the world’s speed and altitude records. If you are 


an engineer who looks to his future, 


WRITE :Manager, Engineering Personnel 


D 
D 


UTC?" CORPORATION 


P.O. BOX 1, BUFFALO 5, N. Y. 
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iberiloble on request” 


The flotation iiaiaals of construction has been 
highly developed by American Gyro; this, coupled 
with “designed-in” ruggedness and precision, 
ossures you PRECISE ACCURACY and RUGGED 
DEPENDABILITY in all American Gyro systems and 
components. 


Openings are now available for 
highly qualified engineers. 


AMERICAN GYRO 


3030 NEBRASKA AVE. 
SANTA MONICA, CALIFORNIA 
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provides a field with unlimited potential 
for absorbing research and new engi 
neering techniques. 

Che study of the man in the military 
effort is aided to some extent becaus« 
the personnel involved are to a great 
extent a selected group both from a 
physical, mental and _ psychological 
standpoint. Their operational proce 
dures and methods are monitored by a 
military discipline. 

The commercial field, on the other 
hand, enjoys none of these advantages 
Airlines carry passengers of all ages 
They cannot select their customers, and 
their discipline is at best an unknown 
highly unstable and exceedingly variable 
human factor. 

The safety and well being of the pas 
sengers flown by a commercial airline 
is entirely a function of the efficiency 
and reliability of the equipment it oper 
ates and the crew it trains. In both 
areas, the human factor plays a major 
part. 
> Large Job—Promoting design consid 
cration for man in an area of technical 
and military activity involving the air 
plane is no small order. 

The major burden of this effort is be 
ing shouldered by existing elements 
within the extructure of the Air Force, 
the Navy and some manufacturers. 
Their numbers are few, considering the 
size of the job. They have little or no 
voice in the formulation of the ait 
weapon; they can make recommenda 
tions but not act. 

The process of educating the indus 
try and the military in the value and 
importance of the human factor is com 
plicated by the very nature of the sub 
ject. 

Some of the best scientific opinions 
advanced are subject to controversial 
argument by amateurs, dillettantes and 
the self-styled expert. Everyone pro- 
fesses a profound knowledge of what is 
best for the man. 
> Reversed Concept—Considering the 
man first in the process of designing 
equipment that he will operate, is liter 
ally a complete reversal of the accepted 
practice. 

In many cases, tangible measures of 
effectiveness are demanded before de 
sign concessions will be made. ‘This is 
sometimes a difficult requirement to 
meet when dealing with man’s com 
plicated mental processes. 

Specifications conflict, and changing 
or revising them to incorporate the hu 
man factor on occasions involves a 
process akin to amending the constitu 
tion. 

Despite all of these headaches, the 
human factors groups have been mak 
ing progress by the dint of sheer sales 
manship, tireless effort and a_ vast 
amount of enthusiasm and devotion to 
a difficult and sometimes thankless task 
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SIZE 


Breaking the 
Power Barrier- — —— — =| 


with the world's v7 


Smallest, lightest, mightiest storage battery ¢ 


Long years of research plus continuous improvement by the world- , A 
wide Yardney organization of scientists and engineers success- 





YARDNEY 


fully produced history’s first and finest truly rechargeable SILVERCELS® 
are being applied 


silver-zinc batteries. These super-powerful Y , i 
per-p | Yardney Silvercels 4 universally wherever 


enable engineers to snap the shackles of heavy, bulky, engineers require: 
old-time storage units. 
@Space and weight advan- 

A roger of a power source up to 

five times smaller and six times 
. lighter than conventional batteries 
They are depended on by top industrial manu- of equal power. 
facturers and by all branches of the Armed 4 
Forces to power advanced aircraft, guided 4 @ Capacity three to six times greater than 

ordinary batteries of similar size. 


These totally new, Yardney-pioneered batteries 
are available as either primaries or secondaries 


missiles, underwater weapons and a 


wide variety ications, in- : 

y of CORON, mn ®@ Continuous currents of up to 20 times the rated 
strumentation, telemetering, televi- o numerical ampere-hour capacity. 
sion and photographic equipment. 
ae Flat voltage discharge to the end of capacity. 


yA @ Fast recharging at currents up to a one-hour-rate. 


®@ Dependability at temperatures as low as —65° F or as 


For full technical “ 
high as 180° F, 


data on 
YARDNEY i ini 
- “> ~ sie i @Long shelf life and minimum maintenance in service. 
| @ Proven performance under adverse conditions of mechan- 


ical stress. 


now available in 
capacities from 
: 10th ampere- 
hour to 250 am- 

pere-hours, write “nu PIONEERS IN COMPACT POWER a= 
to our Applica- 
tions Engineering 
Department. 
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Aircraft Industry—1954 


Area ‘Area (00 ft) ment — ____ Sales: 


311,800 | 477 | $8,944,139 
500,000 | 





Back Dividends 
Jan. 1,1 “Paid to Stockholders 
$1, 181, 500 
30 ,000 ,000 


et 2 Product 


1 win-engine airc raft 


" Airframe components _ 


| 
Company Location 
. | Be Bethany, Okla. Se 


| Middletown, Ohio _ 


| Net Income 





Aero Design & & | Engineering ¢ Co. 





16, 000 , 000 


Allison Div. General Motors Corp. 


Beech A Aireraft Corp. 
Beil Aircraft Corp. 


Bellanca Aircraft | Corp. 


Bendix Aviation Corp. 
(ineludes 20 mtg. d divisions) 


Boeing Airplane Co. 


Callair 
Cessna Aircraft Co. 


Champion Aircraft aft Corp. 


Chance Vought Aircraft, Inc. 


Convair 
(Division of General Dynamics 
Corp.) 


Curtiss-Wright Corp. 


Douglas Aircraft Co., Inc. 


Fairchild hild Engine & Airplane Corp. 


Minsiies Oi Div. 

Stratos Div. 

Speed Control! Div. 
American Helicopter Div. 


Fletcher Aviation C Corp. 


General Electric Co. 
_ Gas’ Turbine Div. 


Glenview Metal Products Co. 





Goodyear Aircraft C Corp. 


Grumman Aircraft Engineering 
_ Corp, 


Hiller Hiller Helicopters 
Hughes Hughes Aircraft Co. 


Jacobs Aircraft Engine Co. 


eng Ind. 
| Dayton, ( ( Oh io 


4,524,394 
655 ,030 


Finan 





Ww ichita, Kan. 


| Ni ra Falls, N Y. 
Ft. orth, Tex. 


a | New ( Castle, Del. & 


| 8. Bend, Ind. 


| Seat, Wash. 
Ww ie chita, Kan. 


| Afton, Ww V yo. 


Wichita, “Kan. 
Prospect, Kan. 
Hutchinson, Kan. 


St. . Paul, Mii inn. 
Dallas, Tex. 


San Diego, Calif. 
Ft. Worth, Tex. 
Pomona, Calif. 
Daingerfield, Tex. 


| 2, 161,699 


1, 694, 488 


"643, 130 
100,000 | 
8,000,000 | 

8,214,269 

4,666,352 
22,500 
~ 508,949 


21 


17, 
,540 


972 


, 870 
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Wood-Ridge, N. J. 





Santa Monica, Calif. 
El Segundo, Calif. 
Long Beach, Calif. 
Tulsa, Okla. 


Hagerstown, Md. 
Farmingdale, N. Y. 


‘Rosemead, i, Calif. 


“Evendale, Ohio 


Riverside, N. J. 


Akron, n, Ohio 


Bethpage, N. Y. 
Peconic River, my os 


Palo Alto, Calif. 


Cc Sulver C C ity, ( Calif. 
‘Pottstown, Pa 


ent/ly pure hase| 
13, 


771,511,226° 


136, 844,151* 


a 394, 646 
"607, 711,607 


45, 114, 000 


d design rights, 


111,671 ,502° 


Financial 


"475,084, 435 


915,216,705 | 





—— 


3,018,884 | 
535,697 


ll, 


_ 150, 000 
“2, 000, 000 


175,000 — 2 


97, 





Kaman Aircraft Corp. 


Kellett Aircraft a 


Lamson Aircraft Co., 


Lockheed Aircraft Coro. 
— — Div. 
iv. 
Subsidiaries 


Glenn L. Martin Co. 


McDonnell Aircraft Corp. 


Mooney Aircraft, Ine. 


North American Aviation Ine. 


Northrop Aircraft, inc. 
heim 
Radioplane Co. 


Piasecki Helicopter Corp. 


Piper Aircraft Corp. 
Republic | Aviation Corp. 


Rotor Craft Corp. 
Ryan Aeronautical Co. 


United | Aircraft Corp. 
Pratt & Whit 
Hamilton Sta: 
Sikorsky Aircraft Div. 


“yom Div. 
Div. 


Aircraft Gas Turbine Div. 


a Bridgeport, Conn. 


Bloomfield, Conn. 


Camden, N. J. 


Seattle, Ww ash. 


Burbank, Calif. 

Van Nuys, Calif. 
Marietta, Ga. 
Burbank and N. Y. C. 


Middle River, Md. 


St. Louis, Mo. 


Kerrville, Tex. 


Los Angeles, Calif. 
Columbus, Ohio 
Downey, Calif. 
Fresno, Calif. 


“Hawthorne, Calif. 
Anaheim, Calif. 


Morton, Pa. 


Lock Haven, Pa. 


Farmingdale, N. 'Y. 
Port Washington, N. Y. 
Greenlawn, N. Y. 
Hicksville, N. 'Y. 

New York, Me Se 


le ndale, ( Dalif. 


San Diego, Calif. 


‘Dallas, Tex. 
Garland, Tex. 
Greenville, Tex. 


E. Hartford, Conn. 
E. Hartford, Conn. 
Windsor Locks, Conn. 





202,000 


“12 


1, 


856, 000 3,5 


312,000 1, 


1,852,850 
226,617 
45,927 
31,500 

_ 239, 185 | 
3, 800 

~ 750, 000 


1,313,101 
232" 748 
__ 292, 204 





6,000,000 
1,000 ,000 





| pitas, Ly 
Kansas City, Mo. 
| 8. Philadelskin Pa. 


600 ,000 


13, 


18, 


25, 
15, 
ll, 
2, 
20, 
1, 


18, 
2, 


divisions) 


800 
000 


162 
000 
093 


654 


319 


600 


320 


030 


318 


47 
990 
240 
445 
235 
013 
358 
158 
52 26 
203 
305 
237 
472 





312,000 
2,500,000 


361,000 


| 


"650 , 000 ,000°* 


102,550 ,000° 


18, 000, 000 


ee Fin 


235,578, 127 
6,351, 128 


Just beginnin 


750 ,000 ,000** 


187, 178,497° 


123,091,691 


645,821,018 
171, 666,343 


Hi, 424, 131 
350 ,000 ,000 


45,000,000 
“Fo 200,20 | 
| 





78,083,435 - 


_4, 500, 000° i 


ial data Fr ryport 


3, (386, 089 


"4,995,842" | 370, ae 774 
; 1,027 ,000 


25, 537 7 497 , 000,000 


~ 27,199, 284° 


5,108,000 | 40,000,000 


ed by General Motors Corp. 


> 25 per share 
2-for-1 stock split 


~ $4.00 per share 3 
hs 2-for-1 stock split 


2- for-1 stock split 


+ $3.00 per share — 


$548,000 | 





tools, dies, ote., for Aeronca Ch Cha 


248 ,000, 000° 


data reported b y General 


Dynamics Corp. 


/mpion aircraft 
$.80 __$.80 per share* 


"100% stock dividend 





‘19,377,279 





36, 156, $61 


$6.50 per share 
+ 2-for-1 stock split; 


additional 3-for-2 
split in 1955 





$2,136,941 





4,557,000 


rted in corporat 


150,000 


anc acial data repo 


11,214, 853 


12,324,951 


Aircraft engines, 
propellers 


“Aire raft 


M Issi iles, roc ket motors, 
helicopters, avionics 


Airframe components 


Avionics, aircraft equip- 
ment, missiles 


Aircraft 


Aircraft 


Aircraft and | hydraulics 


Aire raft and “missiles 


Aircraft and missiles 


Eng neines, propellers, 
electronics 


Aircraft and missiles 


‘Aire craft, 2 missiles, elec- 
tronics, helicopters, en- 
gines 


"Sod took and choaal 





"593,000,000"*) 





g product.on 
17,143, 000° 


“14, 506,087" 


3,621,417 | 441,371,868 





22,179,736 | 1,174,000,000 


512,000,000 


~ |100, 000,000° 


6, 851, 436 


| 1,000,000. ,000 


2,937,249 


~ 25,000 000**| 1,225,000, 000*| 





Fin| anc neial dat data repo repo) rted i in corporat 








Engines) 

Aircraft and engine 
parts and helicopters 
Blimps 

Aircraft 


Helicopters 





Avionics and missiles 

Engines and parts 
" Helicopters 
"Helicopters and research 





$6,991 
10% stock 


, 204; 


~ $1.00 per share 
+10% stock dividend 


$694 , 290 


~ $2.75 per share 


$672,375 
+ 10% in stock; 
2 _2-for- 1 stock split 


10% in stock 


$85, 705 


~ $2. 00 per share 


$190,000 


1,257,656 
50 per share 


e statement 





| Aircraft, missiles, 


dividend 


also 


Aircraft 


Maintenance 


Ai i reraf t and missiles Pe 


Aircraft, " missiles, 
helicopters 


Aircraft and parts 





1 Aircraft, missiles, rock- 


ets, avionics, nuclear 
power 
Aircraft and missiles, 
opto-mechanical equip- 
ment 








| Engines, propellers, 


Helicopters 


Aircraft 


| Aircraft 
+10% stock dividend} 


Helic copters | 


Aircraft and missiles, 
engine parts, avionics 


Aircraft components, 
modification, overhaul 


accessories, 


| helicopters 


Avi ionics, engines 








*9-month figures. ** Estimated. Source: Industry reports to “AVIATION WEEK. 
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U.S. Missiles and Pilotless Aircraft 





Basic Missile Data 








Lol 











Air-to-air Falcon GAR-98 
Oriole XAAM-N-4 
Sidewinder XAAM-N-7 
Sparrowl XAAM-N-2 
Sparrow 2 XAAM-N 
Sparrow3 XAAM-N-4 
Air-to-surface Bullpup XASM-N-7 
Dove XASM-N-4 
Gorgon 5 XASM-N-5 
Rascal GAM-63 
Air-to-underwater Petre! XAUM-N-2 
Surface-to-air Bomar¢ IM-99 
Loki 
Nike I XSAM-A 
Talos XSAM-N- 
Terrier | XSAM-N-7 
Surface-to-Surface Atlas SM 
Corporal XSSM-A 
Honest John 
Lacrosse 
Matador TM-61 
Navaho SM-64 
Redstone 
Regulus XSSM-N-8 
Snark SM-62 
Target YQ-1B 
Firebec Q-2 
0Q-19D 
Pogo 
Research A erobec 
Viking RTV-N-12a 
Abbreviations: 
Aero Aerojet-General Corp. 
All Allison Division 
ArmyOrd Army Ordnance 
BuAer Navy Bureau of Aeronautics 
BuOrd Navy Bureau of Ordnance 
Con Continental Motors Corp 
Fair - Fairchild Engine Division 


GC_-Grand Central Aircraft 


Manufacturer 


Hughes 
Mart 
Pr 

D 


Cognizant service 


JHU 


Overal | length, less booster, ft. 


Herc 
APL 
JPL 
pr 
Mar 
McC 
NAA 
NAL 


Physical Data Powerplant 
2| | « 
5 z 
: 
3 i § 
giz & 
= 2 : 
c ® 4 3 s 
© s= 
: 5 . 3 # 
=|'S$ ¢ 
fis: 33 
> = 3 s 
3 s = 
{ 
$4 
4 . 
4 ‘ 
4 
{ 44-1 
¥ 


Hercules Powder Co 

Johns Hopkins Univ. Applied Physics Lat 
Jet Propulsion Lab. CalTech 
Liquid-propellant rocket 

Marquardt Aircraft Co 

McCulloch Motors 

North American Aviation, Inc 


Naval Research Lab 


Manufacturer, type and 


designation 


P&w 


RMi 


| Per- | Current 
|form- | Status 





Development 
Service use 


Tested on Conva 


Canceled in mid-! 


Sperry 18 prime cor 


5 100 ' Bell has systems 


0 For anti-sub use 


2.5 Boeing has systen 
ntra 
s More tha MW) sit 
13 cities 
(riginat THI 
Bumblebee 
4“ 
Intercontinenta 
miss Ie 
Originated at JPI 
Unguided ; range 
uble to long-ra 
tillery 


Close-support missile 


uw " Coat: $90,000 ea 


0 ’ At least three vers: 


Tactical missile 

Test vehicles hav 
ng gear 

Development has 


15 
] 


XM-21 
Navy 


5 \ lsc 
KDA-1 


Extreme-altitude 


. Holds alt. record 


158 m 


Pratt & Whitney Aircraft Division 
Ramjet 

Reaction Motors, Inc 
Rolls-Royce, Ltd, 
Solid-propeliant rocket 

Turbojet 

United States Air Force 


Wright Aeronautical Division 


compar 


Army) and 


r F-102 


O54 


tractor 


ontract 


1s 


nge ar 


h 


© land 
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U.S. Military Aircraft 


BASIC AIRCRAFT DATA DIMENSIONS 





WEIGHTS POWERPLA 





| 
| 
’ 
| 
| 
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Beech Aircraft Corp. L-23B Lt. trans ' 5 6” ’ 4 277 WM 21 GO-435-C2 @ 260 
Wichita 1, Kan T-34A Mentor Trainer 2 2’ 10 25’ 11° a 78 2, 171 2,90 1 Con, O-470-13 @ 225 hy 


Boeing Airplane Co. B-471 Stratojet Med. bomt if 07 28” 1), 000 1 GE J47-GE- @ 6,000 Ib 
Seattle, Wash B-52 Stratofortress Heavy bo 6 85 5f 18” 
uM 8 P&W J57 @ 10,000 Ib.t 
KC-97G Stratofreighter Tanker-trat 5 i! ‘ WwW 4 8 768 8 884 0), OO 5,000 1 P&W R-4360-50B ( 
KC-135 Stratotanker lanker-tra 


Cessna Aircraft Co. XT-37 Trainer 2 3 60" a7’ 1° y 10” " 2 Con. J69 @ 900 Ib.t 
Wichita, Kan. OE-2 2 Con. @ 260 hy 


Chance Vought Aircraft, Inc. F7U-3 Cutla Fighter xy 9” 4° 4° 114 7° 8 210 j 42 2 West. J46-WE-8 @ 6,00 
Dallas, Tex F8U-1 Fighter P&W J57 


Convair Division, GDC B-36J Heavy bomt 5 | 230 62 1° | 46’ 9° \4.772 100. OOK 6 PAW R4360-53 @ 3.80 








San Diego, Calif B-58 Hustler Bomber GE J79 

P-102A A-W inter y 2 a y 2 P&W J57-P-11 @ 10,00 
T-20 Flying Classroor Trainer ; 91’ 9° iv 8 27 " 8 29 , OOK 13,575 2 PAW R2800-90W ¢ 4 
C-I31A Samaritan Ajr eva 91’ 9 8 27 R17 29, 00m i 5 575 2 PAW R2800-09W « 
C-131B Test bed 10K’ 4" | 79° 2” | QR” 2" 20 «| 29.248 0 | 47.000 P&W R2800-09W @ 2.5 
YC-131 Exp. tran On 4” WT Tim rt 120 M4 2 All. YTS6-A3 @ 3.250 } 
C-131D Trat 10n” 64” wT Tit = /20 29 , 600 Lh 2 PAW R2800-CB16 @ 2 
XFY-1 Pogo Fighwer 2h 68° 10° | 23’ 1 All. T40 @ 5,850 hy 
XF2Y-1 Sea Dart Fighter l 2 West. J46 @ 6.000 Ib.t 
R3Y-2 lradewind Transport f 4’ 69” 139 8” BY’ §° wn tA T40-A-10 @ 5.500 |} 


Douglas Aircraft Co., Inc. B-66B Tac. bomber TY 6° 78’ 2° | 23’ 7° 780 40,338 8,000 83, 00 2 All. J71-A-9 @ 9,750 Ib. 





Santa Monica, Calif. RB-66B Night PR 77” 6° wriwr 780 ), 686 On WW) 2 All. J71-A-9 @ 9,750 tb. 
C-124C Globemaster 2 Cargo tra 5-8 174" 1° iny oO” in’ " 2 506 10 65 5 PLD 9 100 i P&W R4360-63A @ i 
AD-5 Skyraider Attack 1-3 ay 40) 13’ 8” 400 1 Wr. R3350 @ 2,700 hp 
A3D Sky warrior Attack } au ¢ 747 8 | 22 9° 2 P&W J57 
A4D Skyhawk Attack ] a” ¢ , 2. oe ae Wr. J65-W4 
F4D Skyray Interceptor l y 6 15/ 9° 1 0” 3 P&W J57 
Fairchild Aircraft Div. C-119G Flying Boxcar Carge tran } a“ 3 a6’ 6 wv > 447 },920 1,00 wo 2 Wr. R3350-32W @ 3,50 
Hagerstown, Md C-123B Cargo trar 2) 1/7 f {" 34 Y. 31, O85 + OOK 60 , 004 2 PAW R2800-09W @ 25 
Grumman Aircraft Eng'g. Corp. FOF-8 Cougar Fighter I 34’ 6” ‘a’ 7°) 12 3° P&W J48-P-8 @ 7,200 I) 
Bethpage, L.1., N. ¥ FOr-9 Tiger Fighter l 1’ 8° Ww 10’ 12 9" | Wr. J65-W- 
S2k Anti-sul 1) oY 8° 127” 3” | 16’ 3° 2 Wr. R1820-82 @ 1.525 
SA-16A Albatross Reseue Yi »I 62” 4° | 24 8° 24,000 000 2 Wr. R1820-76A ¢ 





Lockheed Aircraft Corp. F-104 Fighter 22° " Wr. J65-W-+ 





Burbank, Calif. T-33A Trainer 2 e 11" 7, amy 238 8, 400 Wn) All. J33-A-35 @ 5,200 lt 
C-121 Super Constellation 5 | 123’ 0° 6 2° | 24 6° |1,654 1 Wr. R3350 @ 3,250 hp 
RC-121D Early warning 2 i Wr. R3350 @ 3,250 hy 
C-130A Hercules Transport $ ) 132° 95 8 ll. T56 @ 3,750 hy 


T2V-1 Trainer 2 
XFV-1 Fighter ! \ P40 @ 5,850 hy 


P2V-7 Neptune Anti-sub ) mv” 8 |W 4 11 13, 95 5, 5 2 Wr. R3350-32W @ 3,50 
Wr. J34 @ 3,400 Il 

R7V-2 Super Constellation Transport t-15 17° @ 2° | 24 6° 0) O00 1 P&W T34 @ 5,500 hy 

WV-2 Radar sear 1 | 123’ 0° 1’ 2° | 24 6° (1,654 4 Wr. R3350-34 @ 3,250 } 


Gienn L. Martin Co. B-57B Tac. bomber 2 6 oy 66° | is’ 7 nM 2 Wr. J65-W-5 @ 7,200 
Baltimore 8, Md 
"5M -2 Marlin Anti-sub 7 is’ 0 8 11° 33” 1, 406 16,933 55 > Wr. R3350-32W @ 3,400 
XP6M-1 Sea Master Mine-laying 5 t All. J71 @ 10,000 Ib.t 


McDonnell Aircraft Corp. F-101A Voodoo Fighter l 37’ 8” 67’ 5° | 18’ 0° 0) > PAW J57-P-13 @ 10,000 
St. Louis, Mo. 3H-IN Demon Fighter 1 5’ 4 59 iv” 4 1 All. J71 


North American Aviation, Inc. | F-86D Sabre Fighter ae il’ 8" | 15 8,000 1 GE J47-GE-17 @ 5,200 
Los Angeles, Calif. F-86F Sabre Fighter 37 ° 3 5” | 14’ 7 0 GE J47-4GE-27 @ 5.800 

F-86H Sabre Fighter-bomb l 7 3 sf 68" | C15’ GE J73-GI 
F-86K Sabre Fighter l yi be i?” 4° | 15 18,500 20,34 GE J47-GE-33 @ 5,600 
F-100 Super Sabre Fighter l $6 15 14’ P&W J57-P-7 @ 10,0001 
F-107 Fighter 
T-28B Trainer 2 WwW 7 s2’ 11" | 12” 7° 8,038 1 Lye. R1820- @ 1,425 hp 
FJ-3 Fury Fighter ww i 7’ 7° | 13’ 8° 8 OOK Wr. J65 @ 7,200 Ib.t 


FJ4 Fury Fighter iy 1° 7” 6 | 12 8° 100 Wr. J65-W-4 @ 7,800 ll 
Northrop Aircraft, inc. F-89D Scorpion A-W inter. 4 59 8° 53’ 9° | i7” 6 600-4 10, OO All. J35-A-35 
Hawthorne, Calif 


Republic Aviation Corp. F-84 Thunderstreak Fighter-boml y 6° 439 4° | 14 4° 1) 1 Wr. J65-W-3 @ 7.200 Ib 
Farmingdale, L. 1., N. Y. RF-84! Thunderflas! Recco-f't'r | y 6” 7’ 6" | 15 1 Wr. J65-W-3 @ 7,200 lb. 
XF-103 Interceptor | Wr. J67 @ 15,000 Ib.t 
XF-105 Fighter-bomt ? All. J71-A-7 @ 10,000 It 
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PERFORMANCE 


ARMAMENT 


CHRONOLOGY 
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260 hp 134 205 67 20.000 N 
| 
5 hp 50 1Ro 230 54 20,000 
0) Ib.t 600 10.000 LD . or RB.4 
Ib.t 6004 50 000 
» 3,500 hp 9.1900 5 1. 200 107 28 OM N 
r ase 7 prot 
uM 
180 ‘ 
6.000 Ib.t 650 000 j ww 
} SO hp. 1) On 435 15 (uM mo } 
1,000 ee 
),000 Ib.t M 
2,500 hp 1.550 om 0 /2 Wy ‘ . Bow by . 
2,500 hp 1 550 y. 110 vf nw) 
2,500 hp ] 0 G5 110 24 500 
50 hy 1.720 6 2 320 ”) \ 
a 2,400 hp 0 4 1.220 Sf 10 . 
5) 0 
b.t ar 
OO hr 50 
)Tb.t 4,650 2x r al A 
) Ib.t. 1 490 q 
800 hp 11.058 ) 0 y 2 ' wy ‘ 
Pp rat 
3,500 hp 2 624 ,00 05 ”) N 
2,500 hp 1.514 290 wa ane rera 
00 Ib.t tke re w area & 
1,275 275 1,400 N 4 . 4 
M 60. OO 
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hp 7,750 
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p 8 750 N ™ rt ra 
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1) tb.t 650 15 000-4 00) 24 ar 
0 Ib.t 650 15. OOK 0 f 
630 5 000 i) j 9 
100 Ib.t 650 15.000 500 
100 Ib.t 755 50). 00 “1 2») 
F-100B 
hp 346 R30 wo 7 i 
15.000 4 
) Ib.t 690-4 15 On | 
600+ 52 000 j p pods 
) Ib.t 450-4 15.0004 000 f f 4 
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U.S. Missiles and Pilotless Aircraft 



































/ | 
Per- | Current 
Basic Missile Data Physical Data i Powerplant Launcher form- Status 
| ance | 
Hite sens a jamce | 
| mS | ; / 
2 , | ! | | | 
}2/¢} | 4 | PTT 
| s § | & aan 
= 3 ; 
i 8; | 4] af 
io! 8 | i 5 | =! Remarks 
|g | Sigs z = | = | ? Ey 
| | & } ~ 
: Flag: uo] UW Oilaelilgis 
| = | | gi i. i 
|B) : § | £) assis 
eigjq2; gf | ‘gadsts 
| / | La = ! 
} EE eee Rete Me ed SAS Sevag 0 ee Ree’ Enel woe silat 
Air-to-air Falcon GAR-98 Hughes USAF 1 spr None ‘ Tested on Convair F-102 
Oriole XAAM-N-4 | Martin Navy | spr None 5 Canceled in mid-1954 
Sidewinder |_XAAM-N-7 |Philco Navy 
Sparrow 1 |XAAM-N-2 | Douglas BuAer | spr None 3 Sperry is prime contractor 
Sparrow 2 XAAM-N-3 BuAer 1 spr \ 
Sparrow 3 XAAM-N-4 BuAer 1 spr ‘ 
Air-to-surface Bullpup XASM-N-7 Martin Navy il I 1 spr None Vis 
Dove XASM-N-4 East. Kodak Navy 
Gorgon 5 XASM-N-5 Martin Navy 
Rascal GAM-63 Bell Aircraft USAF 20 4.5 3 Bell lpr None; air-launched 1.5 100 Bell has systems contract 
Air-to-underwater Petre! XAUM-N-2 Fairchild BuOrd 1 Fair. J44 t None; air-launched 0 7 For a it 
Surface-to-air Bomarc IM-99 Boeing USAF 5,000.2 Mar. rj 1 Aero. spr 2.5 ‘ Boeing has systems 
tract 
Loki East Coast Army Ord 25 1 GC spr None 
Nike 1 XSAM-A-7 | Douglas ArmyOrd 20 1 Aero. lpr 1 Here. spr 20 18 More than 100 sites near 
Talos XSAM-N-6 |McDonnell BuOrd \ Originated JHU/APL on 
Bumblebee 
Terrier 1 XSAM-N-7 Convair BuOrd | spr 20 
Surface-to-Surface Atlas SM- Convair USAF NAA Ipr Intercontinental ballistic 
missile 
Corporal XSSM-A-I7_ Firestone Army Ord 40) 2.5/12,000 1 JPL Ipr None ‘ Originated at JPI 
Honest John Douglas ArmyOrd 21 8 (2.5 1 Herc. spr None V v Unguided; range compar- 
able to jor g-range ar- 
tillery 
Lacrosse Army Ord spr Close-support missile 
Matador TM-61 Martin USAF 39.5 (28.84 5/12,000 1 All. J33-A-37 tj | spr 0.9600 |, Cost: $90,000 each 
Navaho SM-64 North American USAF 2 Wr. rj NAA Ipr 3.0 At least three versions 
Redstone Chrysler ArmyOrd 1 Ipr None \ Tactical missile 
Regulus XSSM-N-8 Chance Vought BuAer 33 | 21 /4.5/14,522 1 All. J33-A-14 tj 2 spr Test, vehicles have land- 
ng gear 
Snark SM-62 Northrop USAI 32 45 All. tj Sled launcher 0.9 , Development has P&W 
Target YQ-1B Radioplane USAF 17.3 14 | R-R Soar tj Viv 
Firebee Q-2 Ryan USAF 17.3 |11.2 S481 Pair. J44-R-20 tj 1 Aero. X102F2 spr. 0.91.5 Also XM-21 (Army) and 
1 Con J69-T-19 tj KDA-1 (Navy 
0Q-19D Radioplane USAI 12.3 11.5 1 McC. piston eng Catapult 0.3 
Pogo BuOrd 14.0 | X220A8 spr 1 spr \ Extreme-altitude target 
Research Aerobee Aerojet USAF 20 13 690 1 Aero. lpr 1 Aero. spr 
Navy 
Viking RTV-N-i2a |Martin NRL 42-49 9-13 3.0 RMI XLR10-RM-2 None Holds alt. record of 
1 pr 158 m 
Abbreviations: 
Aero Aerojet-General Corp. Herc Hercules Powder Co. P&W—Pratt & Whitney Aircraft Division 
All Allison Division JHU /APL — Johns Hopkins Univ. Applied Physics Lab rj — Ramjet 
ArmyOrd— Army Ordnance JPL—Jet Propulsion Lab. CalTech RMI — Reaction Motors, Inc 
BuAer—Navy Bureau of Aeronautics tpr—Liquid-propeilant rocket R-R— Rolls-Royce, Ltd, 
BuOrd —Navy Bureau of Ordnance Mar — Marquardt Aircraft Co spr — Solid-propeltant rocket 
Con -Continental Motors Corp McC —-McCulloch Motors tj — Turbojet 
Fair Fairchild Engine Division NAA—North American Aviation, inc. USAF—United States Air Force 
GC_-Grand Central Aircraft NRL —Naval Research Lab Wr—Wright Aeronautical Division 
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Performance Weights Dimensions 
: =\|<£ | ae = | 
= £2 : : : oa 
E ' EEE Ss Fi ¢é her 
e. 2 €is"'s = s 3 | z 
é ie als 3: ¢i3/3/5|./Ff < 
— z= 3 e oo = ¢ 2 +n 2 | |< Z 
a z= = c = 2 | ~ s ; a 
is et bed = 5 Z = 5 |< 
zi 3 s&s g . isis E | H 
| 5 “ Eis 2 ) = E 5 7 E 
= § e& fee Sinis 2 ~~ 
j | i : sis HE PSiesee © fF fF gk § 
“ Ez aitiecs BS «< = . = * ; | 
3 = z= 2 es | £ 
| = | z |2|2 : z SP  s1F/ 2/512) 2) £ | E: 
| ——— se —— » i . 
Boeing Airplane Co. 707 : 2-3 {P&Ww JT ( “K 190.000 ’ 28 8 
Convair Division 340 | Convair-Liner 3 | 44 (13,0002 PAW R280 f 40 84, Bt 86) 47,000) 46,50: ya") 7 28 
Goneral Dynamics | 
Corp. 
Douglas Aircraft Co., DC-6A Liftmaster 5/0 0,500 4 P&W R() on wn 7,000) 88.200 6"1106’ 6” 28 
Inc. DC-6B (domestic version) 5 54 780 4 P&aW % 8 20 55 100,000) 85.000 117’ f i 6” 28 
DC-6B (overwater version 7289 11,930 4 P&aW ) 000 58.340 107.000) 88. 200 t me’ 66" 28" 
DC-7 !(domestic version 4 66 12,3104 Wr } 4.480122. 200) 97.0001 6” 198" 11° 28 
DC-7B (overwater version 7 \55-58 17,730 4 Wr 972TCISDAS ¢ 0 2 68 25.000 102.000 { ys” 11° 28” 
DC-7C Seven Seas 7 |58-62'18,100 4 Wr 988TCISEA 9 000 107.000) 127’ ¢ 
Lockheed Aircraft 1049G Super Constet!ation 5-11 47-99 M & 500 113.000 123 Rg” 24 
Corp. 
Abbreviations: P&W — Pratt & Whitney Aircraft Ib.t . Pounds of thrust Footnotes Figure is sea level rate of climb 
Wr Wright Aeronautical Division hp Horsepower Includes two cabin attendants 
.S. Gas Turbine Engines 
| 3s . 
é , € 2 
&4 3 : £ g 
£ , ez - z < a 
2 é 22 - 5 = : 
' « z wo Ee= 2 E | s = 
ai § 3 Heese oe 
| b4 - = 
s 2 = sé = 3 | = 
= = A a > > 4 e 
$ z gusi ft. |8/| § : 
= ; = € 
g ; . ¥ a3 BE » 
° o ° = : Ss st : ae 
- z z z = 3S = 6 « 
Boeing Airplane Co. TO CFP 4 Flown in Cessna XL-19B and Kama 
502-10B CFP 4 4 
Curtiss-Wright Corp. J65-W -1,-2,-3,-5) AFJ 4 rated at 7,800 It 
Wright Aeronautical Division 167 APY ) 
r49 AFP 
Fairchild Engine & Airplane Corp. J44-R-1 1 Flow Ryan Firebee, |} VTOI 
Fairchild Engine Division R-12, -14, -20 & -24 
General Electric Co. J47-GE-25 AF " r wers Boeing B-47B & E. RB-471 
Aircraft Gas Turbine Division 147-GE-33 AFJ NAA F-86D- has afterburner 
J73-GE-3 AT 2 NAA F-86H 
J79 Al 
General Motors Corp. J33-A-18A CFJ ‘ { 44 
Allison Division J33-A-35 CFJ { { { ‘4 
J33-A-37 CFJ { { { 
J35-A-35 AFJ y 40) w/a ‘ 2 
T56-A-1 AFP § 4 f 4 I | vyersior M O1-Dit 
171 AFJ A F3H, B-0t i P6M 
United Aircraft Corp. J48 CFJ l 7 20K 
Pratt & Whitney Aircraft Division J57 AFJ Wo 
J75 AFJ 5,000 
T34 AFP I 8 5, 5M 4 
| T57 5 On 
JT-7H AFJ 7,250 tb. t 4 
PT2G-3 AFP 100 esh { 5 
Westinghouse Electric Corp. J34-W E-34 APJ i! 2 I 3,250 Ib. t 1.0 4 4 ; 
Av.ation Gas Turbine Division J40-W E-6 AFJ 7,500 Ib. t 4 wx 
J40-W E-8 APJ 75K t 4 7 
J46 AFJ 4,00 t 
Abbreviations: AFJ Axial-flow turbojet. CF) Centrifugai-flow turbojet b. t —Pownds thrust. 
AFP Axial-flow turboprop »sho. Equivalent shaft horsepower 
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U.S. Commercial Transports 





i 


Aircraft General Data 




















Maximum gross weight, Ib. 
Maximum landing weight, Ib. | 











CAA field length (takeoff), ft 
| CAA field length (landing), ft. 


Boeing Airplane Co.'707 iy y * 4 P&W JT3-P @ 10,000 lb. t 55 ..|190, 000). . 


























Convair Diviston 340 =| Convair-Liner | 3,000 2 P&W R2800-CB-16 @ 2,400 hp. 314 2 , 675). ....|1,260)29.486) 47,000) 46,500) 105 
Goneral Dynamics | | | | | | 
Corp. 


Douglas Aircraft Co.,, DC-GA Liftmaster 3-! 30,500'4 P&W R2800-CB-17 @ 2,500 hp.'370/315| 97) 6, 1005, 160'5,000 51.316 107,000) 88, 200/117’ 6” 106’ 
Inc. DC-6B | (domestic version) { 16,780 4 P&W R2800-CB-16 @ 2,400 hp.'370/315 5, 680/4,995/3,720/55,357/100,000) 85,000/117' 6" 106’ 
DC-6B | (overwater version)| 7 11,930\4 P&W R2800-CB-17 @ 2,500 hp.'370/315) 97) §, 100 5, 160 5,000 58,340 107,000) 88,200 117’ 6" 106 

DC-7 | (domestic version) 6 12,310)4 Wr 972TCISDA4 @ 3,250 hp. (410/370)....) 5, 830'5,510)3, 625/64, 480/122,200; 97 ,000/117’ 6” 108 

DC-7B | (overwater version 55-58/17,730}4 Wr 972TCI8DA4 @ 3,250 hp. /406/361!....} 5, 560 5, 990)5 072/68 073) 125,000 102.000 117’ 6") 108’ 

DC-7C Seven Seas 58-6218 ,100/4 Wr 988TCISEAIL @ 3,400 hp. 406 359)... ,040 5, 400/6,010'72, 643 139,000 107,000,127’ 6” 112” 


172TC18 DA3 @ 3,250 by 370 335 7 3, 630 5, 8305, 840 73,016 137 500/113 ,900) 123 113’ 
| 


Corp. | 





Abbreviations: P&W — Pratt & Whitney Aircraft Ib.t. — Pounds of thrust. Footnotes: | Figure is sea level rate of climb. 
Wr Wright Aeronautical Division. hp. Horsepower. ? Includes two cabin attendants 











U.S. Gas Turbine Engines 





Specific fuel consumption at 


max. power, !b./hr./ib. or 


| Max. envelope diameter. in. 
| Dry weight, less tailpipe, Ib. 





| Congwendion vette of man. 
rpm. 


| 
/ 














Flown in Cessna XL-19B and Kaman 


copters 


t 


3s tees wpe 


Boeing Airplane Co. TSO f : 210 eshp 
502-10B , 270 eshp 


oa 


Curtiss-Wright Corp. J65-W -1,-2,-3,-5 : 7,220 !b. t 4 rated 
Wright Aeronautica! Division 567 AF 15,000 It 
r4a9 
Fairchild Engine & Airplane Corp. J44-R-1 1,000 Ib. t 5 345 | Flown in Ryan Firebee, Bell VTOI 
Fairchild Engine Division data applies to R-12, -14, -20 & -24 


General Electric Co. J47-GE-2! F ‘ 6,970 Ib. t 5 3 37 Powers Boeing B-47B & E, RB-471 


Aircraft Gas Turbine Division 7-GE-3% r 7,650 Ib. t 37 Powers NAA F-86D; has afterburner 
iE- : 9,000 Ib. t 37 Powers NAA F-86H 


Genera! Motors Corp. | J33-A-18A ? 1 4,600 It 
Allison Division J33-A-35 YF. l 4,600 Ib. t 
| J33-A-37 Fi 4.600 Ib. t 
J35-A-35 Ps 5,600 Ib. t 5 37 196 3, 7,400 Ib. t. w/afterburners; f 2.25 
T56-A-1 P l 3. 750 eshp 5 9.5 ‘ 145 Commercial version is Model 501-D10 
71 AF. 10,000 Ib. t Powers F3H, B-66 and P6M 


United Aircraft Corp. J48 F 7,200 Ib. t 


Pratt & Whitney Aircraft Division J57 , 10,000 Ib. t 
| J75 AF, 15,000 Ib. t 


T34 AF ‘ Q f 5,500 eshp. 
T57 15,000 eshp. 
| JT-7H F. 7,250 Ib. t. 
PT2G-3 AF 6,000 eshp. 


Westinghouse Electric Corp. J34-W E-34 AF. 2 3,250 Ib. 
Av.ation Gas Turbine Division J40-WE-6 7,500 Ib 
J40-W E-8 500 Ib 
J46 AFJ 4,000 Ib. 


‘ 





Abbreviations: AF J —Axial-flow turbojet. CF J —Centrifugal-flow turbojet. b. t.—Pounds thrust. 
AFP _Axial-flow turboprop esho.— Equivalent shaft horsepower 
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NO W... a new fabrication technique 


for production of jettisonable fuel tanks 
and other aircraft and missile components 


trom non-critical materials. 


RESEARCH * DESIGN * DEVELOPMENT * PRODUCTION P/ STUSHIN 


* AVIATION CORP. Los Angeles, Calif 
GLASS FIBER e RESIN 


ain a@ defense industry) submil resume, 











AA supmercep FUEL FLOW VALVE 





FOR MISSILE APPLICATION 
FUEL VALVE #186 


VALVE REGULATES FLOW BY VARYING OPEN 
AREA THROUGH FOLLOWING POSITIONS: 


A) COMPLETELY CLOSED 
(B) PARTIALLY OPEN (ADJUSTABLE 
C) FULLY OPEN 
VALVE HAS A CLOSED POSITION INDICATOR 


PNEUMATICALLY ACTUATED: 
160 P.S.1. TO 250 P.S.I. , 


CONTROLLED FLUID: JET ENGINE FUEL AT 
—30°F. TO +380° F. 


AMBIENT TEMPERATURE —30°F. TO +460°F. 














y 
com-air 


PRODUCTS INC. 


1201 RIO VISTA, LOS ANGELES 23, CALIFORNIA 
43 Locust St., Floral Park, Long Island, N.Y 
813 Evans Avenue, Kirkwood 22, Missouri 





DESIGNERS AND MANUFACTURERS OF HYDRAULIC, PNEUMATIC AND FUEL CONTROLS 








U.S. Civil and Military Rotary-Wing Aircraft 


Bensen Aircraft Corp. 


Brantly Helicopter Corp. 
Cessna Aircraft Co. 


Convertawings, inc. 


Doman Helicopters, Inc. 
Flettner Aircraft Corp. 


Glenview Metal Products Co. R, 5 


| 


| 


Hiller Helicopters 12-B 


Jacobs Aircraft Engine Co. 
K-240 


} 
| 
| 
| 
} 
| 
| 


Kaman Aircraft Corp. 
| 


K-225 


Kellett Aircraft Corp. 
McDonnell Aircraft Corp. 82 
Piasecki Helicopter Corp. PD-18 


|PD-18 
PD-22 
|PH-42 
PH. 42 


Rotor Craft Corp. 
Sikorsky Aircraft Div. 


| 


Transcendentai Aircraft Corp. 1-( 


Gyrodyne Co. of Amer.. inc. (GCA-2C 


XRON-1 


H-23B 
H-32 


HOK-1 
KH-15 
XV-1 


HUP-2 
H-25A 


_|HUP-4 
H-21A 


H-21B 


H-21C 
YH-16 


H-19A 


H-19B 





500 


7,200 


1 Con 


1 AM 6V4-200-('32 


1 Lye 


Artouste | 


VO-485 


) 


1 AM 6V4-200-C'32 


1 Ly« 
1 P&W 


1P&W 


1 Ly 


1P&W 
1 BPI 


1 AM 6V4-200-C 


1 Hille 


VO-435 
R2800-50 


RORS 


SO.580-D 


R985 


r SRJ2B 


1 Jacobs R755EH 


0-435 


2 Boeing 502-2 


1 Boe 


1P&W 


2 RMI 


1 Con 


1 Con 
1 Con 


g We-2 


y Ri340 


rockets 


R975-42 


R975-4? 


1 Wr. R1300-3 


iWr 
iWr 
1Wre 
2 P&W 


Rocket 


R1820 103 


R1820-103 
R1820-103 
R2180 


1 P&W R1340 


1Wre 


2 P&W 
1We 


1 Con 


R13060-3 


y R2800-50 
R1820-84 
Artouste IT 


33 


200 100/8.L 
200 100/8.L 
200 100/8.L. 
200 

, 900 138/8.L 


175/8.L 


10+-/S.L 


oo, 1.000 


118/2.000 


108/8.L 
108 SL 
140/8.L 


140/8.L, 
140/8.L. 


600 101/8.L. 
700) 110/8.L 
1,900 


1 525 . 
400 146/8.L. 


@ SPECIFICATIONS 


3,000 212 
10,000 200-4 
5,000 2004 
Derated engine 
Twin-tandem rotors, 
derated engine 
Convertiplane, twin 
rotors on wingtips 


Derated engine 


Gyro-glder 
Gyro-elider 


& O04 


Four-rotor converti- 


Design studies on a 
famiiy of large 
copters 


R has semi-conven- 
tional control: 8 has 
single-stick 


Co-axial configuration 


HJ-1 and HOE-1 also 


Convertiplane 


Development project 
only 

Development project 
only 


Convertiplane 


Navy equivalent is 
HUP-3 
14,000 Power limited by 
transmission 
6,000 
6,100 
YH-16A has Allison 
T38s 


Also H-19C, HO45-1 
HRS-1 & -2 

Also H-19D, HO45-2, 
HO4+8-3, HRS-3 

Aleo Army H-37A 

Also Arn.y H-34A 

Holds speed (156 mph) 
and altitude records 
(24,500 ft.) 

| 

Convertiplane test 
vehicle 








Footnote: 
1 — Jb. thrust 
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This trademark stands 
for the finest industrial 
gearing made! 


f 


' FODTE BROS.4 


uti- Rated” 


i 
‘ UFETIME 6 


age 


l 
..ahd youll 


FOOTE BROS. can serve you with the world’s finest 


aircraft gears and power transmission units 


There’s a mighty good reason why many leading producers of 
aircraft engines and air frames see Foote Bros. first for precision 
gearing, power transmissions and mechanical actuators. It’s 
because Foote Bros. offers a wealth of experience in design and 


i i5\ production engineering and unmatched facilities for precision 


production. If you’ve never taken advantage of this unique 
combination, we would like to send you our newly-prepared 
booklet describing in detail the vast resources available and 
¢;, ready to serve your power transmission needs. Write for your 
Pte REE copy of the Foote Bros. facts on facilities today .. . it 
, _ has important information you'll want to have on hand! 


g 
< *. 


ae 











U.S. Persona 


@ SPECIFICATIONS 


| and Business Aircraft 





POWERPLANT 











| 
Aerocar, Inc. 


Longview, Wash 


Aero Design & Eng’g. Co. 
Bethany, Okla 


Aero-Flight Aircraft Corp. 
Long Beach, Calif 


Baumann Aircraft Corp. 
Pacoima, Cali‘ 


Beech Aircraft Corp. 
Wichita 1, Kar 


Bee Aviation 


San Diego, Calif 


Bellanca Aircraft Corp. 


New Caatle, Del 
Call Air 
Afton 7] 


Cessna Aircraft Co. 
Wichita, Kaz 


Champion Aircraft 
St. Paul, Minn 


Colonial Aircraft Corp. 
Deer Park, L.1., N.Y 


Hage 


stown d 


Helio Aircraft Corp. 
Norwood, Mase 


Lamson Aircraft Co., Inc. 


Yakima, Wash 


Velbourne, Fla 


Mooney Aircraft. Inc. 
ville, Tex 


Piper Aircraft Corp. 
L aven, Pa, 


St.ts Aircraft 
RK 


tire de, Calis 


Streak-Aero Corp 


Hollydale, Cali 


Temeo Aircraft Corp. 
Dalias 2, Tex 


Transiand Company 


Angeles, Calif 


Abbreviations: 
A 


Con. 


Custer Channel Wing Corp. 


Monocoupe Aircraft of Fia., inc 


Flying Auto 


Aero Commander 


560 


Streak-168 
Brigadier 


Super 18 (E188 
Bonanza F35 
Twin Bonanz 


Wee Bee 
Honey Bee 


Queen Bee 


( rulsemaster 


Super Cadet 
CallAir A6 
CallAir Duster 


310 

21 
Champion 
Skimmer 
CCW-5 
Courier 


Air-Tractor 


Meteor Mk 


Playboy SASA 
Playboy SA3B 


Executiv 


Aircooled Motors 
Continental Motors Corp 





Ne. of seats 


Overall span, ft. 





Kiek 
Lye 
P&w 


Weight empty. Ib. 


in) a 
. By ' 
& wn 
44 A ls 
ti 
f 7 
TT 
{ ”) 
» ” “ 
‘ y 5A 
5 2.200 
480 2.550 
a50 4. 600 
* 4 
7 OOK 
. sn 
7 4 
4 “1 “ 
{ 
4s 7 
24 “ 
¥ ’ 
45 
Kiekhaeter 


Lycoming Divisior 
Pratt & Whitney Aircraft 


Number, make, model 
and max. rating 





_Normal fuel cap., gal. 


= | Max, speed, mph. 





‘ 
4 
4 
" 
42 
m) 1 
rv “ 
% 5 
4 
4 1) 
x“) 
2H 
{ 
, 
42 
~ 


Note 


All data were supplied by the manufacturers; prices 
and other figures may be subject to change. In 
particular, CAA field length figures appear to be in 
only rolling distances on the ground 


some cases 


speed, mph. 





-_> > 





SOO 
500 
wi 


uM) 


oo 


4) 
40 


my 


1H 





| CAA field length (landing), ft. 


=} 
3 


sw 


500 
ea) 


400 
400 
400 


300) 





~ |Max. 


. mi, 


m) 25 000 
wt) "Th 
wit 
KM) 44.970 
455 OS 075 
80 18, 000)/Con. £225 is optional 
OO 73.000 
uM Prone pilot 
240 
600 10,000 
HOO 
540 5.675 
470 775 
470 was 

& 205 

2.050 
O00 49.950 
70 Amphitnan 

65,000 Price ws estimate 
ywoo4 Sm 

Spray /duster 
800 25.000 
$1 405 
PLU MK) 
4 445 
40) 05 Agnecultura t 
4a 25 
6) LU 
40 350 
S00 SO 
40 PLO 
SO 
100 500 N 
wer n & 





Price, F. 
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U.S. Reciprocating Engines 


; " 
a erie ; 





444-90-B3 

4A4-100-B3 
6A4-150-B3 
6A4-165-B3 


6AG4-185-B12 
6A4-200-C6 


6V6-245-B16F! 


6V4-178-B32, B33! 0335-3,-4 


6V4-200-C32!, C33! 0335-5,-6 


0425-1 


Direct 
Direct 
Direct 
Direct 
Direct 
G .632:1 
Direct 
Direct 
Direct 








Continental Motors Corp. 
Muskegon, Mich. 


A65-8F 
C85-12F 
C90-12F 
C125-2 


Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
G .60:1 








Pottstown, Pa. 


Jacobs Aircraft Engine Co. 


R755-B 
R755-EH 


“RI55-11 





Direct 
Direct 





91 98 





Lycoming Division 
of Avce Mfg. Corp. 
Stratford, Conn. 


826C9HD3 & 5 
853C7BAI* 
863C9HD1* 
865C7BA1? 
866C9HE 1? 
867C9HE1? 
871C7BAl? 


899C7BAL 


R1820-76A & 76B 


R1300-1A 
K1820-103 
R1300-2 
R1820-80 
R1820-82 ...... 
R1300-3 
R1820-86 


ono SS 


s4oo-+1 


G .666:1 
G 5625:1 
Direct 
Direct 

G .5625:1 
G .5625:1 
Direct 

G .665:1 
Direct 

G 5625:1 


100/ 130) 
91/98 
100/430) 
91/98 
100/130) 
115/145 
91/98 
100/130 
115/145: 
91/98 


54.95" 
50.45" 
54.95" 
50.45" 
54.95" 
55 
50 
54 
55 


~ 


74 
45° 
95° 
74° 

50.5” 


i | 


~3 3 





0235-C1 
0290-D2 
0320 
0435-A 
0435-H 
0435-Kit 


G0435-C2 
GS0435-B 
GO-480 


Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
G .642:1 
G .642:1 
G .642 
G 642 
G .642:1 
Direct 
G .642:1 
Direct 





PEE: 


CWO NNNW Wwe Wwe wW wel’ - 


g2252252225): 


a . 
Snmeocoeuvccansasl: 


age 


x0 
80/87 
80/87 
80/87 
80/87 
91/96 
80/87 
80/87 
91/98 
80/87 
109/130 
91/98 
100/130 
109/130 
100/130 


22 .53x32° 
22. 81x32. 24” 
24. 68x32 24” 
29 59x32 .24”° 
24. 65x32. 24" 
28. 21x33 .12” 
33.12” 
29. 59x33. 12° 
32. 36x33. 12” 
33. 12° 
33.12” 
30. 75x33 . 18” 
30 .75x33 .18" 
30. 75x33. 18" 
33.18” 





R4360-CB2 


G .500:1 
G .500:1 
G 450:1 
G 450:1 
 .450:1 
G ASO: 
G A50:1 
G A50:1 
G A50:1 
G 375:1 


Se te te te 
53 
ss 


2,890) 
2 +800) 
2,800) 
2,800 


2,700 
| 


OO ie 'ne 5. cane 00 on om oo 


Tr 


WS Oe ot OS 0S 08 NS WO 0 wo 


8 








S222222 |Sezzzezzs8sseHe): : 


2233 


100/130) 
100/130 





100/130) 
100/130 
108/135 
100/130 
100/130 
100/130 
108/135 
108/135 


49.10" 
49.10" 
52.80" 
52 80" 
52.80" 
52.80” 
52.80" 
52.80" 
52.80" 
55.00” 


www nwnhe— — 





Wright Aeronautical Div. 
Curtiss-Wright Corp. 
Wood-Ridge, N. J. 


745C 18BA3 
749C18BD1 
826C9HDS, & 5 
826C9H D4 
836C18CAL 
853C7BAL 
863C9HD1 
856TCI8DA1,2¢ 
865C7BAL 
866C9HE1 
867C9HE1 
871C7BAl" 
956C18CA1 
957C7BA1 


R1820-76A,-76B 
R1820-101 
R3350-26WA 
R1300-1A 
R1820-103 
R3350-30W 
R1300-2 
R1820-80 
R1820-82 


G .4375:1 
G A375:1 
G .666:1 

G .5625:1 
G .4375:1 
G .5625:1 
Direct 

G A375:1 
Direct 

G .5625:1 
G .5625:1 
Direct 

G A375:1 


968C9HEL 
972TCISDAI, 2 
975C18CB1 
_S76C9HE1 
988TCISEA-1 











EEEEEREEEEEEEEEREE| EEEEE 


E 





R3350-EAl 
J 


G 4375:1 





sana eEEE 


on 
& 
nw 

4 


sks 





SSSES 


SgeBSe2: 


2, 800) 
2, 800) 
2,700) 
2,700) 
2 pee! 
! 600} 
,700 


t 


goses 
= 
ss 


PTH it 


= 
= 
———— 


= zi 


> 
= 
> 





1,910 
1,600 


j 
i 

' 
1,910) 


‘ 
r 


oe 








100/130 
100/130 
100/130 
100/130) 
115/145 
91/98 
190/130 
115/145 
91/98 
100/130 
115/145 
91/98 
115/145 
91/98 
100/130 
115/145 
115/145 
100/1 





55.8” 
55.6° 
54.95" 
54.95” 
55.6” 
50.45” 
54.95” 
56.6” 
50.45” 
54.95" 
55.74" 
50.45” 
55.6” 
50.45” 
54.95° 
56.6” 
56.6” 
55.75" 
59.6" 








bk 
o> 
= 


S8S22E2% 


> 
a 
& 


S822382 


Lah hk hoon oe nn en ee 
a 


3 





‘Brake mean effective pressure. 











ladial . 


| For helicopter installation. 
3 Manufactured 


under Curtiss-Wright license. 


: Or bye 1, 
* Or 8.69:1 
6 Or 8.67:1. 


¢ 856TC18DB1 (R3350-30WA) is similar but has takeoff 


ae 


wet) of 3,500 
ane t 


(aaa sia fa 


+B. 1 
’ milieery engine rated at 3,70 at 3,700 . max, 
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@ SPECIFICATIONS 








FIGHTER MiG-15/1 
MiG-15/2 
MiG-17 
MiG-19 
La-17 


la 
Yak-oP 


NIGHTFIGHTER 


GROUND SUPPORT 


MEDIUM BOMBER 


HEAVY BOMBER 


TRANSPORT 


LIAISON 


BASIC TRAINING 


ADVANCED TRAINER 


FIGHTER TRAINER 


BOMBER TRAINER 


HELICOPTER 


FLYING BOAT 


Powerplant no. 
designation and 
power, each 


h, ft. 


Wingspan, ft 
Overall lengt! 





Footnotes: 
\—Also used by East German Air Force. 
First tested with radial engines as in Tu-4. 
’ _Also tested with 4 x M-004X turbojets. 
‘—Ten prototypes reported built. 
Rotor diameter. 
Abbreviations: 
AMA. A. Mikulin 
A. D. Shvetsov 
Mikhail Gurevich 
Sergei a 


Semyon in 
Motor (old “Gollgnation 





Artem Mikoyan 
Mikhail Mil 
Viadimir Petlyakov 
Nikolai Poliakarpov 
Andrei Tupolev 
Aleksandr Yakoviev 


Current Russian practice is to designate aircraft by 
a combination of initials indicating the principal 
designer of the plane (e.g., MiG-15 is a design of 
Mikoyan and Gurevich 
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The U.S. Navy’s newest jet fighter, the Nort 

Aviation FJ-4 Fury, uses a revolutionary new P& 
pump in a line-mounted fuel transfer application. Thi 
pump that couldn’t be built—is the first centrifugal 
impeller type pump ever perfected for such use. 

The extremely thin wings of the FJ-4 prevented use of 
submerged fuel pumps in the wing tanks, so Pesco 
engineered the so-called “impossible” pump. A radically 
new Pesco-designed impeller permits the pump to 
overcome long inlet line losses and deliver a full flow of 
JP-4 fuel up to 45,000 feet altitude. The pump is 
instantly self-repriming should it become unprimed 
during manuevers. 

Designed for a 1200 hour overhaul cycle, this motor- 
driven pump is powered by a Pesco-built DC 
Electric Motor. Precise and powerful, it weighs only 7.4 
pounds and its 11” x 5” x 5” envelope fits into a 
close-tolerance fuselage location. 

Three submerged fuel pumps in the fuselage tank are 
other Pesco components of the fuel system which 
supplies the Wright J-65-W4 power plant. 

The “pump that couldn’t be built” typifies Pesco’s 
continued success in solving difficult aircraft 
pumping problems. If you have such a problem, take 
advantage of the development facilities, engineering 
experience and greatly increased manufacturing capacity 
of Pesco. Call or write: PESCO, 24700 North 
Miles Road, Bedford, Ohio, 


oe’ 


~~ 
ee Oe 


Model 12291 3-010 Fuel Transfer Pump was specially 
developed by Pesco for FJ-4. Able to pump boiling 
fuel, run “dry” for 15 hours and reprime itself, this 
pump oms a function previously considered 
impossible for a line-mounted aircraft fuel pump. 


PRODUCTS DIVISION BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD ° BEDFORD, OHIO 





@ SPECIFICATIONS 


Leading Foreign Aircra 
Military and Civil 





Number, make, mode! 
and max. rating of 
powerplants 


Wing gross area, sq. ft 
Weight empty, Ib 


address 


Max. no. of passengers 


Manufacturer and 
Mode! designation 
Aircraft name 
Primary missio 
Overall wingspan, ft 
Overall length, ft 
Maximum height, ft 
Gross weight, ib 


ARGENTINA 
industrias Aeronauticas y Mecanicas 
det Estado 
AUSTRALIA 
Commonwealth Aircraft Corp. Pty 
Ltd 


Government Aircraft Factories 


CANADA 
Avro Aircraft, Ltd. 


Canadair, Ltd 

De Havilland Aircraft of Canada, Ltd 
FRANCE 

Constructions Aeronautiques du Bearn 

Avions Boisavia 


S. A. des Ateliers d’Aviation 
Louis Breguet 


Avions Marcel Dassault 


Avions Hurel-Dubois 

Farman 

Ets. Fouga & Cie 

Soc. Franc. d'Etudes et de Construc- 
tions de Materiels Aeronautiques 
Speciaux 

Rene LeDuc 

Soc. Max Hoiste 


Soc. Morane-Saulnier 


Soc. Industrielle pour |'Aeronautique 


Societe Payen-Aviations 


Soc. des Avions & Moteurs 
Henri Potez 


Soc. Nat. de Constructions 
Aeronautiques du Nord 





Abbreviations 
Alvis r._ Bristol Lycoming 
A-S —Armstrong Siddeley Continental Super sonic 
ASW —Anti-submarine warfare fe Havilland Pratt & Whitney 
AW All-weather Equivalent shaft horsepower Rolls-Royce 
BI. Blackburn Horsepower Svenska Flygmotor 
t Pounds thrust : Wrigdt 
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The famous Boeing 8-52 is 
equipped with the ARO & liter 
Liquid Oxygen Converter. 


ARO OXYGEN — 





GUARDS THE-|{ 


Up where air is thin. .. ARO Oxygen Equipment 
performs a vital job... safeguarding the lives of 
airmen. 


As planes go higher and higher... greater and 
greater is the need for the many new developments 
in oxygen equipment pioneered by Aro research. 
These and many other precision products by Aro 
are widely used today by the Air Forces and leading 
aircraft manufacturers. For more details write: 


The Aro Equipment Corp., Bryan and Cleveland, Ohio 
Aro Equipment of California, Los Angeles, Calif. 
Aro Equipment of Canada, Ltd., Toronto 1, Ontario 
Offices in All Principal Cities 


® 
AIRCRAFT PRODUCTS 


Liquid Oxygen Converters, Oxygen 
Regulators, Pressure Regulators, 
Contents Gouges, Relief Valves, 

The new 5, 8, and 20 liter ARO “Anti-G”’ Valves, Air and Oxygen System Accessories, Actuat- 

Liquid Oxygen Converters save ing Cylinders, and other Aircraft Accessories. 

space and weight in fighters and 

bombers .. . another ARO frst! 

Complete technical and engineer- 

ing data available upon request. 





Soc. Nat. de Constructions 
Aeronautiques du Sud-E st 


Soc. Nat. de Constructions 
Aeronautiques du Sud-Ouest 
GREAT BRITAIN 
Sir W.G Armstrong- Whitworth 
Alrcraft, Ltd. 


Auster Aircraft, Ltd. 


Aviation Traders, Ltd. 
Blackburn & General Aircraft, Ltd. 
Bristol Aeroplane Co., Ltd. 


De Havilland Aircraft Co., Ltd. 


English Electric Co. Ltd. 


Fairey Aviation Co., Ltd. 





Folland Aircraft, Ltd. 





Gloster Aircraft Co. Ltd. 


Handley Page, Ltd. 





Hawker Aircraft, Ltd. 


| DH 


Model designation 


S.E. 2 
S.E 


8.0. 4054 
8.0. 900K 


J5B 

J5T 
A.O.P 
A.0.P 


G.ALL. 
170 Mk 
175 


P. 108A 
P. 111A 


D.H. 110 


D.H 


106 
106 


Mk. 6 
Mk 


31M 


Q 


Aircraft name 


Caravelle 
Baroudeur 
Aquilon 


| Vautour 


Trident 


Sea Hawk F.B 


Meteor N.F. 14 


\utocar 
Niglet 


Accountant 


Beverley 


Mil. Freighter 
Britannia 100 
Britannia 
Britannia 


100 LR 


Balliol T. 2 


Vampire Trainer 
Chipmunk Mk. 20 
Venom Mk. 3 
Venom F.B. Mk. 4 
Sea Venom Mk. 21 
Dove 6 

Camet 2 

Comet 3 


Heron 2 


Canberra B. 8 


Gannet A.B. Mk. 1 
Delta 


Midge 


Gnat 


Meteor F.R. 9 
Meteor P.R. 10 
Javelin F.A.W. 1 


Victor B. 1 
Herald 


Hunter F. 1 
Hunter F. 2 


Primary mission 


i) 


Fighte 


Max. no. of passengers 


Max. no. of crew 
Overall wingspan ft 
Overall length, ft 
Maximum height, ft 
Wing gross area, eq. ft 


Weight empty | 





11, 800) S84. 480 
10,260) 13,945 
10,750) 14,950 











AW F’t’ 


Pers, 
Trainer 
Obs 
Obs 


Trans 
Trans 


Trans 
Trans 
Trans 


Trans 


Trainer 


Exp 


Trainer 
l'rainer 
AW F't 
Fighter 
AW I 
Inter 
Trans 
Trans 
Trans 
Trans 


Boniber 
Fighter 


ABW 


Inter 


Fighter 
Photo 


r 


tr 


O40 s 
120 
150 


019) 13, 


AW F't'r 


Bomber 
Trans 


Fighter 
Fighter 


2 R-R Derwent 8 @ 


Number, make, model 
and max. rating of 
powerplants 


2 HS Avon R.A. 16 @ 9,000 Ib. t 
1 Snecma Atar 101D @ 6,160 Ib. t 
| DH Ghost @ 4,840 Ib. t 


2 Sneema Atar 101 @ 6,000 Ib. t 
} SEPR rockets 


R-R Nene 

2 R-R Derwent 
DH Gipsy Major | @ 130 hp 
DH Gipsy Major 1 @ 130 hp 
DH Gipsy Major 7 @ 145 hp 
Bl. Bombardier @ 180 hp. 


R-R Dart 6 
Bris. Centaurus @ 2,850 hp 


2 Bris. Hercules 734 @ 1,980 hp 
Bris. Proteus 705 @ 3,780 eshp 
Bris. Proteus 755 @ 4,150 eshp 
Bris. Proteus 755 @ 4,150 eshp 


R-R Merlin 35 @ 1,280 hp 
R-R Nene 


DH Goblin 35 @ 3,500 Ib. t 
DH Gipsy Major 8 @ 145 hp. 
DH Ghost 104 

DH Ghost 104 

DH Ghost 104 

R-R Avon 

DH Gipsy Queen 70 @ 380 hp 
R-R Avon @ 7,350 tb. t 

R-R Avon @ 10,000 Ib. t 

DH Gipsy Queen 30 @ 250 hp 


R-R Avon 
A-S Sapphire 


AS Double Mamba 100 @ 
2,950 eshp 
R-R Avon 


A-S Viper 101 @ 1,640 Ib. t 
Bris. Orpheus 


R-R Derwent 8 @ 3,500 Ib. ¢ 


3,500 Ib. t 
A-S Sapphire 
= 
A-8S Sapphire 
4 Alvis Leonides Major @ 870 hp. 
1 R-R Avon 7 @ 7,500 bb. t. 
1 A-S Sapphire 





Abbreviations: 
Al. -Alvis 
A-S— Armstrong Siddeley 


AW All-weather 
BI. Blackburn 





ASW Anti-submarine warfare 


Bristol 


Continental 

de Havilland 

Equivalent shafi horsepower 
Horsepower 

Pounds thrus 


Lycoming 


Supersonic 

Pratt & Whitney 
Rolls-Royce 
Svenska Flygmotor 
Wright 
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ROM TAKE OFF 


Whenever an American jet needs a burst of extra 
speed — whether to get upstairs fast .. . to pull 
up and away after a “wave off” .. . or to flash out 
of the clouds on an approaching invader — it’s 
the afterburner that adds the power boost! And 
with CECO Afterburner Controls to govern after- 
burner thrust, extra power for speed bursts can 
be counted on when needed. The engineering and 
production of dependable afterburner fuel con- 
trols for jet engines is but one of many CECO 
contributions to America’s aerial supremacy. 
CECO can supply you with superior jet engine 
controls from present designs — or with special 
controls developed specifically to meet your 
engine requirements. 


CHANDLER-EVANS 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONN., U.S.A. 
PIONEER PRODUCERS OF 


JET ENGINE FUEL CONTROLS @ AFTERBURNER REGULATORS 
PUMPS @ SERVOMECHANISMS @ CARBURETORS @ PROTEK-PLUGS 











@ SPECIFICATIONS 


Leading Foreign Aircraft 
Military and Civil 





| Max. no. of passengers 


| Max. no. of crew 








Overall wingspan, ft. 





k 


Hunting Percival Aircraft, Ltd 





; 
; 








550 hy 
550 hp 


hp 
A. V. Roe & Co., Ltd 


Scottish Aviation, Ltd 


Short Bros. & Hariand, Ltd 


Vickers-Armstrongs Ltd. 


HOLLAND 
Royal Dutch Aircraft Factories 


Fokker 3 Paw K 


R-R Derwent & 
R-R Nene 
2 R-R Dart ¢ 


ITALY 
S. A. |. Ambrosini 


Soc. Aero Caproni 


Fiat Sezione Aeritalia 


Aeronautica Macchi 


Nardi Soc. A. per Costruzioni 
Aeronautiche 


Piaggio & Co. s. p. a. 


SWEDEN 
Svenska Aeroplan A. B. 





Abbreviations: 
Al. Alvis Bristol Lycoming 
A-S— Armstrong Siddeley Continental Supersonic 
ASW Anti-submarine warfare de Havilland Pratt & Whitney 
AW All-weather Equivalent shaft sp Rolls-Royce 
B'. Blackburn Horsepower Svenska Flygmotor 
Pounds thrust Wright 
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Here’s how Atlas helps you develop new 
assemblies and components for radar and 
sonar systems, computers, and other elec- 
tro mechanical devices. 

You bring your designs to us. Atlas 
experienced production and methods en- 
gineers layout the job using new cost- 
cutting methods, improved processing 
techniques. Atlas toolmakers build dies 
and fixtures to implement these plans. 
Atlas skilled mechanics and assemblers 
produce prototypes to your exact speci- 


”" Fieve Mrawing Board. 


ENGINEERING s PRODUCTION 


OF ELECTRO-MECHANICAL ASSEMBLIES... 


FROM “PILOT STAGE’ TO PRODUCTION EFFICIENCY 


fications. Atlas metallurgical and elec- 
tronic technicians test your product. Your 
next step is when your plant or Atlas 
takes over for volume production. 

Atlas furnishes the practical engineering 
step between idea and production line. 
We've been “precision-eering”’ on a con- 
tract basis for many years. May we work 
with you? Write for booklet ‘Precision- 
eering Electro Mechanical Equipment.” 
ATLAS Precision Products Co., Phila. 24, 
Pa. (Division of Prudential Industries). 





Leading Foreign Gas Turbines 


@ SPECIFICATIONS 





AUSTRALIA 
Commonwealth Aircraft Corp. Nene 2-VH 
Pty., Ltd. Avon Mk. |! 
Port Melbourne 


CANADA 
Orenda Engines, Ltd. Orenda 11 
Malton, Ont Orenda 14 


GREAT BRITAIN 
Armstrong Siddeley Motors, Ltd. Mamba ASM.3 
Parkside, Coventry Double Mamba ASM 
Python Mk. 3 
Sapphire ASSa.7 
Viper ASV.5 


Bristol Aeroplane Co., Ltd Proteus 755 
Filton, Bristol Olympus M} 


Orpheu 


B.E.25 


De Havilland Engine Co., Ltd. Goblin 35 
Edgware, M iddleaez Ghost Mk 


(ryron 


D. Napier & Son, Lid 
London W.3 


Rolls-Royce, Ltd Dart Mk. 50¢ 
Derby Dart Mk. 510 

Derwent Mk. 8 
Nene 10 
Nene 101 
Nene 102 
Avon 508 (R.A.25 
Avon Mk. 521 
Avon R.A.7 
Avon R.A.7R 
Avon R.A.14 
Avon R.A.21 
Avon R.A.28 
Soar Mk. 101! 
Conway R.Co.2 


RB. 109 


FRANCE 
Societe d’ Exploitation des Nene 
Materiels Hispano-Suiza Tay T250 
of Verdon R-450 


olombes (Seine 


Societe Rateau 


La Courneuve (Seine 


Societe Nationale d Etude et de Atar 101D 
Construction de Moteurs d’Ay- | Vuleain 
iation 
Paris 


Societe Turbomeca Artouste 
Paris Marbore 2 
Palas 
Paloust« 


Abbreviations 
& annular 
AF J — axial-flow turbojet 





Stages of compression 
Combustion chambers 


Turbine stages 
Max. rating 


axial-flow turboprop 
centrifugal -flow turbojet 
centrifugal-flow turboprop 


Ib. /Ib. 


hr. or ib. eshp. ‘hr 


Specific fuel cons., 


Compression ratio 


Overall envelope length, 


im, 


Overall envelope diameter, 


nder Rolls-Royce license 
vder Rolls-Royce license 


pment of R-R Tay 


equivalent shaft horsepower 
gas horsepower 
pounds of thrust 
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Oharation rs SU 


Vard ballscrew flap drives and other mechanical compo- 
nents are used on the all-weather Northrop Scorpion 
F-89D, America’s heaviest-armed fighter. 

Meeting fully the strict requirements of extreme 
temperature operation is another example of 
“specification equipment” designed and built 

by Vard. 

The prevalence of Vard components in 

winterized military aircraft of all types 

is indicative of their wide acceptance. 


e LINEAR AND ROTARY ACTUATORS 
e LANDING GEAR ACTUATORS 

© FRACTIONAL HP. MOTORS 

© FLAP DRIVES 

© GEAR DRIVES 

@ BALL SCREWS 








Northrop Scorpion F-89Ds, now stationed at “top-of -the- 
world” Air Force bases from Alaska to Iceland form a vital 
element of this nation’s air defense, 


in mechanical actuation 


YARD 


VARD INC., 2981 EAST COLORADO STREET, PASADENA 8, CALIFORNIA 








| 


Dimensions ' Powerplant 


| 


fom. 
ground 


rating of powerplant ; 


Seats, incl. crew 


| Number, manufacturer. 
designation and max 


| Fuel capacity, gal 

Initial rate of climb. 

Hovering calling in 
effect, ft. 

| Service ceiling, ft 


| Rotor diameter, fi 
| Max. height to rotor top, ft. 





GREAT BRITAIN 
Bristol Aer ne Co., Ltd. 171 Mk. 4) Sycamore 5 661.3146 5 Leonides 52 52 78/120 1,000 8,400 15.500 370 


ton, Bristol 173 Mk. 3 677.6117 .3/9.7 06 2 eonides Major ( yt 200 153 2,000 11,000 16 000348 Development 
military 


Fairey Aviation Co., Ltd. Rotodyne ( 33 pie i ; ) 250 Two prototypes bought 
Hayes iddlese rz by MoS 


Jet Gvrodyne v 60 525 | Rotor head is similar to 
Rotodyne 


Hunting Percival Aircraft, Ltd. 


ulon ted dah 


Saunders-Roe, Ltd. e Mk. 5) 2 2 ; 7.5 570 Ol ombardier 702 1) “4 } 800/11.300 265 


(laborne 2 11. 900 260 


Iale of Wight 


Someraet 


Westland Aircraft, Ltd. Dragon fl 


FRANCE 
Societe Matra 


Boulogne-sur-Seine 


Societe Nationale de 
Constructions Aeronautiques 
du Sud-Est 

Paris 


Societe Nationale de 8.0.1110 (Ariel 
Constructions Aeronautiques 8.0.1221 Djim 
du Sud-Quest 8.0.1310 | Farfadet 


Paris 





Abbreviations: 
A Alvis DH De Havilland PaW Pratt & Whitney Aircraft 


Bi. Blackburn MoS Ministry of Supply Turb Turbomeca 
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1, JET ENGINE TROUBLE-SHOOTING, 2. CLASSES IN THE FIELD. Using stand- . PARTS REPLACEMENT. Tech 
To help minimize aircraft “ground-time,” ardized manuals and visual aids, G-E reps reps often help determine amount 
G-E tech reps are available throvghout the often conduct classes designed to give of parts needed to support flight 
Free World to help personnel discover, students a better understanding of jet operations, make available tools 
correct unusual engine difficulties. operating and maintenance procedures. and test equipment for field use, 














On more than 34,000 J47 turbojets delivered... 


6-POINT G-E SERVICE PROGRAM 
HELPS CUT JET OPERATING COSTS 


Over 250 G-E jet representatives at 100 locations in the U.S. and 
overseas help engine users get peak jet performance—anywhere, anytime 


G.E.’s six-point jet service program is set up to 
help G-E engine users reduce their operating 
costs and get top performance from G-E J47 
and J73 engines. Over the past four years, this 
program has helped reduce maintenance time- 
cycles. It has added extra operating life to G-E 
engines in the field. It has helped cut users’ 
manpower needs. The program includes these 


major benefits: 


WORLD-WIDE COVERAGE—In the U.S. and 
13 foreign countries, the six technical services 
shown below are available at military bases, 
overhaul stations, spare parts depots, special 
test locations and G-E repair, overhaul and 


modification shops. 


HIGHLY-SKILLED G-E TECH REPS, key members 
of the team, are on 24-hour call at bases here 
and abroad, in Stateside G-E service shops 
and through 65 G-E district offices. As part of 
G.E.’s complete technical services, Company 
representatives have a library of technical 
publications and training aids. They also can 
supply engine users with training films, visual 
aids, parts catalogs and handbooks for pilots. 


PUBLICATION GEA-6136, ‘“‘Operation Service,” 
describes the six-point program in detail. For 
a copy, contact a G-E Aircraft Specialist via 
your nearest G-E Apparatus Sales Office. Or 
write Section 232-4, General Electric Company, 
Schenectady 5, N. Y. 


Progress /s Our Most /mportant Product 


ELECTRIC 


£ t.4h 
PE 


ae 
>. ae 


a - 
_ 


4. G-E REPAIR, OVERHAUL AND MODI- 5. ENGINE SERVICE ANALYSIS. Jet service ENGINE TRAINING SCHOOL. 
FICATION SHOPS provide complete main- reports gathered in the field are analyzed in Advanced instruction in G-E engine 


tenance service to customers. Shops are con- 
veniently located to airframe manufacturers 
and USAF bases, thus help reduce users’ costs. 


IBM machines to give valuoble information for operation and maintenance is given on 
parts replacement estimates, also for improve- request to military and civilian personnel 
ment of engine design for the Armed Forces. at the Company's Cincinnati plant, 





NOW 


IRC encapsulated precision resistors 





































The presence of extreme climatic conditions, 
unusual ambient temperatures or salt 
water are offset by a new IRC encapsulating 
technique. This IRC development uses an 
epoxy resin compound for both the winding 
form and the seal. A special molding 
process avoids air pockets and assures even, 
complete distribution of the resin. Designed 
to operate at 125°C. and to meet the military 
requirements of salt water immersion, 
these units exceed MIL-R-93A specifications 
in 1%, 0.5%, 0.25% and 0.1% tolerances. 


-93A Style RBIS 


‘ype WW17M—MIL-R-93A 
Style RBI7 


Also available for MIL Applications . 
IRC TYPE WW) Precision Wire Wounds 


In 6 MIL-R-93A styles, plus 
miniature type WW10J 
IRC Precision Wire Wound 
Resistors offer full coverage 
of requirements for exacting 
accuracy in critical 
applications. IRC’s 
superior winding skill and 
care is the result of over 


25 years experience. saisé-wah eden. aneink 
ype a 


Ss, Style RBI9 
‘COUPON FOR DATA, BULLETIN 





INTERNATIONAL RESISTANCE CO. 


Dept. 152, 401 N. Broad Street, Philadelphia 8, Pa. ad 


In Canada: International Resistance Co., Lid., Toronto, 
Licensee 


Send Technical Bulletin [_] D-3 Encapsulated Precisions 
["] D-1 Type WW45 Precisions 


Nome. 





Title. 





Company 





Address. 








City Stote. 


254 

















@ AVIONICS 


No weapon system has any value unless it can be directed to 


accomplish a mission—defense against attack by enemy forces or 
destruction of enemy installations. Technology in the Age 

of Peril is advancing the performance of the systems far beyond 
the capacity of man’s unaided sensory and 

physical faculties to control them accurately. 

Avionics closes this gap between man and the machines. 
Improvements in performance are coming so rapidly that small im- 
provements in the state of the art no longer are adequate. 

The avionics industry must search boldly for large technical improve- 
ments. Also, it must head off production bottlenecks 


by revolutionizing manufacturing processes. 





® AVIONICS 


AVIONICS FACES TOUGH JOB bridging gap between man’s basically unchanged capabilities and his ever-more-demanding aircraft. 


Bold New Approaches Needed As .. . 





Military Avionics Seeks Jackpot Payoffs 


By Philip Klass 

The airplane changes radically, and 
aerial warfare with it, but man re- 
mains the same. 

The task of bridging this ever- 
widening gap between “Mach-bust- 
ing” military aircraft and unchanging 
man is largely in the hands of the 
avionics industry and its engineers. 
To meet this challenge requires a bold 
approach. 

The avionics industry cannot con- 
tent itself merely with small improve- 
ments in the state of the art. It must 
strike out boldly and willingly to ex- 
plore avenues which hold the potential 
of jackpot payoff, perhaps even techno- 
logical breakthroughs. 

The military services which sponsor 
end guide much of the avionics indus- 
try’s activities have need also for bold 
ness. 

While in congressional circles there 

is need for understanding and realiza- 
tion that this bold approach frequently 
will produce no useful hardware, only 
knowledge which can buy future prog- 
TCSS. 
» Look Beyond Today—Capt. J. EF. Sul- 
livan, chief of BuAer’s airborne equip- 
ment division, says “it is sometimes 
necessary in a fast-moving science to 
make a sharp break with the past and 
deliberately take a new, forward-looking 
approach not bound by the day-to-day 
happenings of the past. I believe this 
same principle should be extended to 
all aeronautical research and develop- 
ment efforts.” 

“If we had a longrange program in 

. flight control systems, we would 
not be in the present chaotic condition 

. where we add bob-weight to bob- 
weight, very critical hydraulic servos 


IN PRESENT COCKPIT, pilot must integrate a variety of essential information from a 
mass of instruments while coping with problems of highspeed flight, but . . . 


IN FUTURE NAVY COCKPIT, only the information needed at any stage of the flight 
will be displayed pictorially on two flat TV tubes for the ‘Mfach-busting’ pilot. 


we 





Douglas X-3 “Flying Stiletto” has 
ASCOP Data Recording System 


In sustained high speed flight tests out at Edwards Air Force Base, 
Douglas Aircraft Company's spectacular new X-3 “Flying Stiletto” 
has been using ASCOP’s Pulse Width Data Recording Systems to 
help provide the answers that will affect the future of our nation’s 
aircraft. 

Typical of the information recorded is pressure, temperature, 
stress, airspeed, altitude, position, etc. These are some of the char- 
acteristics that ASCOP can sample, transmit and record for you, too 

.. whatever the vehicle or unusual condition. 
“D” SERIES PW DATA EQUIPMENT ; ; 

A representative ASCOP PW Data System handles 88 separate 

For aircraft, mobile or other applications where channels with maximum accuracy. Real time output of each channel 

recovery or continved use is practical and where es , Y .. . 

: m is available as a meter reading and as continuous record from a 
space and weight ore not critical. Samples up to 43 s Se ; ; 

Pate Rea direct-writing recorder. Operation and accuracy are the same 
whether the data is transmitted by radio link or locally recorded on 
magnetic tape for later playbacks. 

PW 


srarion [ER | crm | = asco | 


Separates and re- R, | This fast-growing we reovioe Aime se¥t8 + FOU MOVE THE wORe 


duces all data chan- orgonization ae 
openings in engin- 


schtaveditns, ff | cering. odninisvo> | Applied Science Corp. of Princeton 


Operates on signals tion and sales. Con- 
from standard air- tact our Princeton P.O. Box 44, Princeton, N. J. © Phone Plainsboro 3-4141 
borne set, FM/FM office. 
sub-carrier, or mag- 
netic tope recorder. Phone Crestview 1-8870 
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for improved 
ship-to-air 
communications 
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VERTICALLY Ss “GROSS 
POLARIZED POLARIZED 


GABRIEL ANTENNA SPECIALISTS — 
a team of electro-mechanical engineers — 
designed new ideas into this Navy stub 
antenna. Result — this high-performance 
omni-directional pattern. 

A new transformer design gives the 
antenna an exceptionally low VSWR over 
a 3-to-l1 bandwidth, almost doubles 
radiated power. A one-piece aluminum 
casting replaces an assembled radiating 
element. The rugged fiberglas “boot”, 
molded around the radiator, sustains the 
Navy's tough mechanical and salt-spray 
tests. 

Gabriel can apply advanced tech- 
niques for you — Write, or ask a Gabriel 
consultant to call. 


WRITE FOR “inte- 
grated Antenna Facili- 
ties” Report, 24-page 
description of other 
Gabriel development 
and antenna engineering 
experience. 


are 


GABRIEL ELECTRONICS DIVISION 


225 ENDICOTT ST., NORWOOD, MASS.-NOrwood 7-3300 


| DISPLAY 
' AMPLIFIER 


DISPLAYS 


QUICKENING SIGNALS 
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COMPUTER ri 
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CONTROL FORCE SIGNAL 














MACHINE 


NAVY OBJECTIVE FOR AIRCRAFT which will be designed in 1958 is integration of 


variety of instruments, computers and flight controls into one system. 


cranks, 
have to 
complex 


to servos, bell cranks to bell 
with the result that we now 
operate and maintain very 
control systems,” he claims. 

Captain Sullivan’s recommendations 
to industry are: 

e Stop gadgeteering. 

¢ Systematize your thinking. 

e Separate some people from everyday 
“fire drills” to let them take a longer- 
range look at the basic problems. 

> Excellent Example—Sullivan’s group 
and the Office of Naval Research have 
followed this advice in their revolu- 
tionary cockpit instrument display, 
which employs two of the raciically 
new flat T'V-type picture tubes devel- 
oped by Willys Motors (AviaTIon 
Week Jan. 17, p. 17; Jan. 24, p. 19). 

The new cockpit display, slated to go 
into Navy fighters designed in 1958, 
is expected to slash pilot instrument 
training time by 75%, reduce pilot 
response time to new situations, and 
ease the transition from instrument 
to visual flight. The reason: it is be 
ing system-engineered to conform to 
human capabilities instead of trving to 
shoehorn pilots into using existing 
piecemeal displays, many of them “un 
natural.” 

In the new display, information now 
shown on a multitude of individual 
panel instruments will be consolidated 
on two flat TV picture tubes 
@ Vertically mounted — semi-circular 
tube, located directly in front of the 
pilot, will display altitude, speed, air- 
craft pitch and bank attitude, and 
physical terrain features, such as moun 
tains. 

e Horizontally mounted circular tube, 
located below the first and just inside 
the cockpit rim, will show broad physi- 
cal features of the earth below, in radar 


napping fashion, as well as needed navi- 
gation and trafic control information, 
distance to base, fuel remaining, and 
similar information 

Phe pilot will be able to select and 
display only that information which 
he needs at any stage of the flight. 
Eventually, the Navy hopes to build a 
cycloramic display which would cover 
the entire forward hemisphere of the 
cockpit. 

Navy instrumentation engineers had 
long dreamed of the possibility of a 
simplified picture-type cockpit display. 
When they learned of Willvs’ new flat 
tube, they moved quickly and boldly tc 
convert their dreams into hardware 
> Bolder Than It Appears—The bold 
ness of the Navy program is greater 
even than it might appear at first 
glance. The new display is merely part 
of a larger Navy 
i varietv of control functions 
stability augmenters, autopilots, navi 
gation computers, ind instrument sen 
into a integrated 
(see sketch, above 

Objective is to 
space, and cost of 
computers, and controls, 
had a Topsy-like growth 

Wherever duplication is provided, it 
will be intentional, to provide standby 
redundancy for greater reliability. 

The program, in its present form, 
was started two vears ago. Douglas Air- 
craft’s El] Segundo division holds the 
responsibility for integrating the efforts 
of more than 25 contributing avionics 
firms, including Sperry Gyro, Bendix 
Aviation, Litton Industries, Kearfott, 
General Electric, Ketay-Norden, Mel 
par, Willys Motors, Servo-Mechanisms, 
and Minneapolis-Honevwell 
> Another Good Example—Hughes Ait 


project to combine 
such as 


sors, single svstem 


eliminate weight, 
duplicate sensors, 


which have 
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Feder. al transformer-rectifiers provide power for the 
MIGHTIEST little bomber in the world! 


THE DOUGLAS A4D SKYHAWK is America’s new- 
est flying answer to aggression...a bantam bomber 
with an atomic punch. 

A product of revolutionary techniques in engi- 
neering, tooling and production, the Skyhawk is the 
smallest and lightest jet combat plane ever built... 
less than half the size of many current operational 
jet fighters. Spanning only 27 feet, the midget-sized 
Skyhawk is capable of crossing the country nonstop! 

Dependable AC conversion, so indispensable to 
the DC requirements of the world’s mightiest plane 
for its size, is supplied by two Federal selenium rec- 
tifier power supplies ... the FTR-3146-BS2, a 55- 
ampere transformer-rectifier unit ...the FTR- 
3499-AS, a 12-ampere DC conversion unit. 

These vital power supplies in the Skyhawk are 





further proof of the ruggedness and efficiency of 
selenium rectifiers for aircraft applications...the 
reliability of Federal performance ... the flexibility 
of Federal design and manufacturing experience. 
Whatever your DC requirements, Federal is 
ready to serve you. Write to Dept. E-8110A. 


nee IN 


FTR-3499-AS 
12-ampere 
DC Conversion Unit 


FTR-3146-BS2 
55-ampere 
Transformer-Rectifier 


/ lelephone and Rado Company 


A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


COMPONENTS DIVISION - 100 KINGSLAND ROAD - CLIFTON, N. J. 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 








Advanced structures 
facilities speed careers 
of Lockheed Engineers 


Ralph Oliva, research 
engineer, examines 
Super Constellation 
skin for signs 

of fatigue failure. 


260 











J. F. McBrearty, chief structures engineer (left), discusses 
fatigue test program of integrally-stiffened wing lower 
surface structure of Super Constellation Model with 

E. H. Spaulding, structures division engineer 

und J. G. Leewolt, stress engineer. Lockheed’s 500,000 Ib. 
Force Fatigue Machine was used in test program 


Engineers in Lockheed’s Structures Division are 
supported by unmatched research and testing 
facilities in their constant effort to increase strength 
while decreasing weight. 

Among those facilities are the Lockheed-designed 
500,000 Lb. Force Fatigue Machine, first of 

its size; Shimmy Tower, only one in private industry; 
and Drop Test Tower, largest in the nation. 
Facilities such as these give engineers a major 
advantage in making technical advances — and thus 
advancing their careers. Moreover, the large 
number of projects always in motion at Lockheed 
mean continuing opportunity for promotion 

as Well as job security. 


Why Lockheed needs Engineers 

with Structures training: 

1. “Fail-Safe"’ Structures — Lockheed has begun an extensive 
pioneering effort in the new concept of “fail-safe” 
structures. Studies are being applied to virtually all 
phases of Lockheed's diversified development program — 
already the largest in the company’s history 

2. New studies in: Effect of high temperatures on 
structures; optimization of thin-wing designs and other 
aero-elastic problems; new materials such as ultra-high 
heat treat steel; panel instability at extremely high speeds 


Engineers interested in the “Fail-Safe” program and other 
studies are invited to write E.W. Des Lauriers, Dept. S-3-3. 


Lockheed 


AIRCRAFT CORPORATION 


sursanx, ballfornla 
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craft points to another notable example 
of the “bold approach”’: its pioneering 
efforts in the field of airborne digital 
computers. 

During the past year security was 
litted on the nation’s first airborne digi 
tal computer—called Digitac—developed 
by HAC (Aviation Week May 10 
1954, p. 62). 

When Hughes began work on D 
tac in 1948, the state of the art was 
such that a digital computer filled a 
large room, and its weight was meas- 
ured in tons. Even the application of 
digital computers to “real-time” prob 
lems such as bombing and fire con- 
trol was relatively new. 

Hughes engineers took a big look 
at the overall weapon system problem. 
Present-day interceptors were then 
scheduled to carry individual 
computers to perform each of the 
specialized problems, i.e. fire control, 
navigation, automatic flight 
Fach computer was used during only 
a small portion of the total mission. 
HAC engineers recognized that if a 
digital computer could be made small, 
light. and reliable, it could perform all 
of these functions at a considerable 
saving in size, cost, and weight. 

Other potential advantages of digital 
computers included their ability to han 
dle new or different problems without 
major internal change, greater inherent 
accuracy, and ease of manufacture with 
out need for expensive machine tools 
and skilled workers required to build 
analog computers. 
> The Payoff—Digitac itself, designed 
for use in tactical bombing and navi 
gation, never went into production 
However, it has more than returned its 
investment by spawning industrywide 
interest and development in the air 
borne digital computer field. Hughes 
itself is testing a much-improved ait 
borne digital computer, which report 
edly is slated to go into production for 
use on the Convair F-102. 

Today, practically all of the major 
weapon-system and computer manufac 
turers are developing airborne digital 
computers. The list is believed to in 
clude Sperry Gyro, International Busi 
ness Machines Corp., Litton Industries, 


Librascope, Ramo-Wooldridge (under 


analog 


control. 


IMPROVED TINKERTOY module, devel. 
oped by ACF, soon will be available com- 


mercially from new automatic factory. 
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CONTINENTAL... 


Out in Front, 
in Helicopter 


Outstanding Engines of Both 


Types... Piston and Turbine... 


New, modern helicopters are finding it in- 
creasingly beneficial to make use of the latest 
Continental developments for power produc- 
tion. Two examples of recently tested engines 
built around Continental power plants are 
shown. One—the Sikorsky XH-39 at left, 
above—employs the CAE Model 220 shaft 
turbine; the other—Cessna's CH-1 at right— 
uses CMC Model FS0470 piston engine. Both 
are unique. 


The XH-39—first helicopter with completely 
retractable landing gear—holds the world's 
record for helicopter altitude (24,500 ft.) and 
in addition, the world’s record for helicopter 
speed (156.005 m.p.h.). The CH-1 features 
simplified design, using one-third fewer gears. 
Location of engine in the nose makes for ease 
of access, promotes efficient cooling, and 
frees the center of gravity behind the cockpit 
for use in disposable load. 


Thus Continental supplies each type of power 
plant to suit the peculiar requirements of two 
widely different modern helicopter design con- 
cepts. Additional power plants engineered 
for their suitability for helicopters will be 
forthcoming from the Continental organiza- 
tion within the near future, and great things 
can be expected. 


MEN WHO LOOK TO THE FUTURE LOOK 
TO THE AIR FORCE RESERVE 





FOR TURBINE INFORMATION, ADDRESS 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 
12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


FOR RECIPROCATING ENGINE INFORMATION, ADDRESS 


CONTINENTAL MOTORS CORPORATION — Aircraft Engine Division 
205 MARKET STREET, MUSKEGON, MICHIGAN 
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4 8 1793, America witnessed her first aviation exploit— 2 40 minute flight in a balloon from 

Philadelphia, Pa., to Gloucester County, N. J. In 1955, one of the latest aviation improvements, the 
Lanier Paraplane, is presented by the Lanier Aircraft Corp. of Millville, NJ. (not too far from J.P. Blanchard’s 
landing place.) Equipped with the patented Metronics Silent Manifold, the Paraplane can hover at an in- 
credibly low speed, and can land in a surprisingly small space. Production is scheduled to start in late sum- 
met, 1955. Every Paraplane will be equipped with the Metronics Silent Manifold--- an improvement available 
to all plane manufacturers and owners who desire a smoother running engine; with less vibration; increased 
R.P.M.'s; and allows your engine to run so cool you can grip the exhaust. And best of all------LESS NOISE. 

For details concerning the application to your ship or engine, contact Metronics, Inc. 


WATCH FOR OUR NEXT AD. 


LESS NOISE 


COOLER RUNNING 
INCREASED R. P. M. 


METRONICS SILENT MANIFOLD REDUCED VIBRATION 


METRONICS. INC. 


130, BURLINGTON, N. 
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Westinghouse Air Arm division spon 
sorship), North American Aviation, 
Northrop Aircraft, Remington Rand 
Radio Corp. of America, Bell Tele 
phone Labs, Burroughs Corp., J. B 
Rea Co., A. C. Spark Plug, Jacobs 
Instrument Co., and possibly others 
>» New Computer lechniques—Al 
though HAC’s leadership in this field 
is being challenged on many fronts, 
one of the more serious threats may 
come from Litton Industries (AVIATION 
Week Oct. 18, 1954, p. 62 

Litton ‘bought a small firm headed 
by Floyd Steele, an oldtimer in the 
computer field, who has come up with 
some radically new ideas on computer 
design. ‘These techniques reportedl) 
make it possible to slash computer size, 
weight, complexity and cost by a factor 
of 10 to 20. 

For example, Steele has constructed 
a 20-integrator digital differential an 
alvzer which uses only 14 tubes and 
180 diodes (plus power supply) and 
occupies a space of only one cubic 
foot (AviATION Week Sept. 27, 1954, 
p. 70). This is a small fraction of the 
size and number of tubes that would 
be required if conventional techniques 
were used, Litton officials say 
> Secrecy and Skepticism—Litton’s s« 
crecy on details of its new techniques 
has bred some skepticism in certain 
competing industry quarters. However, 
Litton successfully beat out 40 other 
bids to get the contract to develop the 
computer for Navy's new integrated in 
strument and flight control system pre 
viously described. 

Ihe company also reportedly has re 
ceived a contract to produce mortar 
tracking computers for the Marine 
Corps on the strength of an experi 
mental unit which is far smaller, lighter, 
and cheaper than the computer it re 
placed. Wright Air Development Cen 
ter labs also have shown considerabk 
interest in the new Litton computer 
techniques 
> Boldness in Automation—An excel 
lent example of willingness to msk the 
“bold approach” was Navy's investment 
of $5 million in the Project Tinkertoy 
process and pilot automatic factory 
When first unveiled more than a year 
igo, ‘Tinkertoy created a big sensation 
in an industrv which by its very nature 
had seemed to defy automation 

Industry observers universally agree 
that whether or not the ‘Tinkertoy 
process itself catches on, the $5-million 
mvestment has more than paid off bi 
stirring industry interest and action 

In the intervening vear, automat 
component placement machines have 
been designed by Admiral and United 
Shoe Machinery Co., primarily aimed 
at use in high-production TV and radio 
lines. General Mills recently has re- 
vealed its new mechanized assembly 
machine, called Autofab, which Inter- 
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Since 1937 Bendix-Pacific has pioneered, progressed, 
and accumulated the know how in Hydraulic and Elec- 
tronic engineering and manufacturing. Today, this Divi- 
sion is your best source for systems engineering and 
production in the specialized fields of missile electronics, 
radar, sonar, telemetering, actuators and hydraulics 

TELEMETERING MISSILE GUIDANCE 

From Bendix-Pacific you can secure composite 
systems which combine the objective use of hydraulics 
and electronics that will do the Jest job for you. 


ELECTRO-MECHANICAL 


PACIFIC DIVISION.-Bendix Aviation Corporation-11600 Sherman Way, North Hollywood, California 





East Coast Office: Dayton, Ohio Washington, D.C. 
475 5th Ave., 1207 American Bivd., Suite 803, 
N.Y. 17 Dayton 2, Ohio 1701 “*K’’ St., N.W 


Canadian Distributors: Export Division: 
Aviation Electric, Ltd., Bendix International 
Montreal 9 205 E. 42nd St., N.Y. 17 























BARBER-COLMAN protects these from shock, 
vibration, humidity with NOPCO LOCKFOAM 


Barber-Colman Company, Rockford, III., is well 
known for its varied line of aircraft temperature 
and positioning control systems, actuators, air 
valves, and other accessory equipment. In design- 
ing the electronic temperature control shown here, 
they required a potting material to protect the 
fragile components and the connecting wiring. It 
was necessary that the material be both light and 
strong, have good electrical insulation properties, 
and be impervious to salt spray and humidity. Cur- 
ing temperature was not to exceed 250° F., and 
after curing had to withstand ambient temperatures 
up to 220° F. 


Their search for the right material ended when 
they tried one of the 50 different formulations of 
Nopco Lockfoam. “By using Nopco Lockfoam as 
the potting material,” states Barber-Colman, “we 
were able to meet environmental operating require- 
ments with an economy in manufacturing and as- 
sembly time.” 


These properties of Nopco Lockfoam are finding 
new applications almost daily —and they are by no 
means limited to electronics or aviation. Since 
Nopco Lockfoam is poured-in-place, it exactly fills 
the configurations you wish to fill. It is consistent 
and reproducible. 


One of the many formulations of 
Nopco Lockfoam may be the means 
of improving some product of yours, 
or even of bringing into being a prod- 
uct that so far exists only on your 
drafting board. Send for the free 


informative booklet today. 


Plastics Division 


NOPCO 


CHEMICAL COMPANY 


Harrison, New Jersey 
4858 Valley Bivd., Los Angeles 32, Calif. 
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national Business Machines Corp. will 
use to build digital computers for air 
defense use. General Electric, Melpar, 
and others also are working on mecha 
nized assembly. 

>» ACF’s Approach—Despite keen in 
terest by industry in automatic assem 
bly and production, it has been slow 
to accept the Tinkertoy process. | 
one reason, there was no commercial 
large-scale source of ‘Tinkertoy modul 
(Output of the Navy’s pilot plant has 
gone largely into sonobuoys as part of 
an evaluation program.) None of th 
equipment makers was willing to in 
vest a million dollars or more into 
building its own ‘Tinkertoy module 
plant, particularly since any singh 
equipment producer would have trouble 
absorbing such a plant’s full output 

Recognizing this impasse, ACF In- 
dustries moved boldly. It hired the 
complete staff of National Bureau of 
Standards engineers which had devel 
oped linkertoy, set them up in Alex 
indria, Va., and provided nearly $2 
million with which to improve the 
basic module and to set up an auto- 
matic factory. 

Within the next 60 days, the avi 
onics industry for the first time will | 
ible to buy Tinkertoy modules (which 
\CF calls “Compacs’”) on a commer 
cial basis, just as it now buys resistor 
and capacitors. 

By this summer, ACF’s Tinkerto 
factory reportedly will be capable of 
turning out Tinkertov modules at the 
rate of 400,000 units a month, build 
ing up to 1,000,000 a month by the 
end of this year (AviATION WEEK 
Mar. 7, p. 50). 
> Tinkertoy Incentives—In quantities 
of 50-100, the new ACF Compacs ar 
expected to cost no more than th 
conventional resistors, capacitors and 
other components they replace. If ex- 
perience bears out this expectation 
the new ACF venture could create 
quite a stir both in electronic equip 
ment and component industry circles 
New and improved Tinkertoy resistor 
and capacitors developed by ACF are 
expected also to increase the number 
of applications for the Compacs. 

As added incentive for BuAecr con- 


ill 





RECENT IMPROVEMENTS in Sylvania 
stacked tube make it electrically equivalent 
or superior to conventional tubes. 
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VITAL, INVISIBLE PART OF EVERY CORNELIUS PRODUCT 
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yy Lis God gives skill, but 
F not without men’s hands 


X i . .. GEORGE Exo 
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Sxin is the wedding of a man’s mind with his hands. Chances 
are you will never see the skilled hands that manufacture 
Cornelius products . . . for they are many, of many skills. You 
will, however, see proof of their skilled talents in the reliable 
performance of every product that bears the name Cornelius. 





The skill, of which we speak so proudly, is the kind that 
satisfies man’s search for perfect craftsmanship. Vital, but 
unseen, it’s yours in every Cornelius product. 

Because it makes sense to seek skill...it makes sense to see 
Cornelius for information and assistance on any pneumatic 
problem. All our skill is ready to help you. 


(oth b 


COMPANY 
MINNEAPOLIS 21, MINNESOTA 





Cornelius Compressor 
4 CFM—3000 PSI 


PIONEERS IN THE DEVELOPMENT OF PNEUMATIC SYSTEMS FOR AIRCRAFT 
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PERFECT/CONTE 
at supersonic speeds 


ee 


Climbing to more than 40,000 feet in less than five 
minutes, the pilot of this bat-winged supersonic 
interceptor, the Douglas F4D Skyray, must be positive 
that the stick assembly which protects his life 

will give him perfect control ...at any speed 

... under every condition. 


Precise engineering standards set the pattern 
for ADVANCE craftsmen who are veterans in 
the fabrication of aircraft gear assemblies. 
ADVANCE engineering coordinates 

every detail of production and assembly 

to make sure that each product 

will meet the specifications. 


The completed stick assembly 
in an open position is shown 
above. Below are illustrated 
the component parts and sub- 
assemblies of the complete unit. 


U\dvance Ae 
Gear & Machine Corp. " 


5851 Holmes Avenue + Phone JEfferson 8103 - Los Angeles 1, California 
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tractors, Navy has issued directives en- 
couraging avionic equipment suppliers to 
use ‘Tinkertoy-type construction wher- 
ever feasible on potentially high-produc- 
tion equipments. BuAer’s clectronics 
division has begun to ask contractors to 
bid new equipment development and 
production contracts in two ways: con- 
ventional and Tinkertoy construction 

BuAer currently is weighing the pos 
sibility of contracting for this new type 
construction in four different equip 
ments: sonobuoys, guidance equipment 
for a missile, a double-radar navigation 
device, and a special-purpose receiver 
> ‘Little Automatic Factory’—Gencral 
Electric recently released a few more 
details, including an artist’s conception 
of its “little automatic factory,” a 
mechanized component placement ma 
chine. It is particularly suited to accom 
modate frequent design changes and 
small production runs, making it attrac- 
tive for avionics production. 

The GE machine, developed under 
Signal Corps sponsorship, is slated for 
delivery this summer. It is designed 
to install a variety of conventional com- 
ponents in printed circuit boards using 

single placement head. In this re- 
spect it differs from the United Shoe 
and Admiral approach, which employs 
a battery of machines, each of which 
installs only one or two conventional 
components. The GE machine re- 
portedly can install components at the 
rate of 1,600/hour, then transport 
printed circuit boards automatically to 
an adjoining dip-solder bath. 

Operating instructions come from 
punch cards, which give the machine 
its inherent versatility. Design changes 
involve only a change in punch card 
operating instructions. 
> Sylvania Stacked Tube—Considering 
that tubes have changed very little in 
construction since they were first in- 
vented, the Navy BuShips-sponsored 
program at Sylvania Electric can_ be 
termed a “bold approach.” 

Sylvania abandoned the conventional 
“sheath type” construction (one elec 
trode surrounding another) in favor of 
a stacked “‘laver-cake type” construc 
tion (see photo, p. 265). Flat tubc 
electrodes are stacked on two pins, sep- 
arated and supported by ceramic spa 
cers. The entire unit then is enclosed 
in a ceramic housing (AviATION WEEK 
June 28, 1954, p. 61). 

The new ceramic stacked tube can 
be operated at temperatures of 300C 
to 400C, far bevond temperature limits 
of conventional tubes. It Is more 
rugged, less affected bv shock, vibration 
and thermal shock. 

Another advantage is that the tub 
uses no mica spacers which, at high 
temperature, release moisture that at 
tacks the conventional tube’s cathode, 
cutting its life. 

Svlvania tests indicate that all-im 
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portant transconductance (G,,) of its 
| stacked tube drops off only 10% after 
ee0 2,000 hours operation at room tempera- 


ture, compared to a drop of around 


13% for conventional tubes. Stacked 
t) tubes operated for 7,000 hours at room 
C fj Nn temperature show a G,, drop of only 

25%, Sylvania says. 
> Even Better Today—Under continu- 
ing BuShips sponsorship, Sylvania has 
made improvements in the original 
stacked tube design revealed last sum- 
mer, Aviation WEEK has learned. 
These include: 

e Reduced weight. Latest models weigh 
only 5 grams, 40% lighter than a glass 
tube of conventional construction, and 
approximately one-third the weight of 
early stacked tubes. Weight reduction 
is achieved by using smaller, thinner- 
walled ceramic shell. 

e Lower interelectrode capacitance. By 
substituting ceramic stacking pins for 
previous metal ones, Sylvania says it 
has cut interelectrode capacitance to 
where it equals or is lower than that 
of conventional tubes. 

Latest version of Svylvania’s stacked 
tube, the SN-1724F, is_ electrically 
equivalent or superior to its conven- 
tional counterpart, the 6J6/6101, a 

American’s huge 2700-man Over- — poe ~e d 

: : FROM Sylvania he ently announced de- 
haul and Supply Depot is establish- MARVIN WHITLOCK, velopment also of a new stacked version 
ed on the mid-point of flight and , Vice-President, of a beam power tube, which currentls 
supply routes across the nation. 7 agua is being readied for test. 
. Engineering: > Eimac Too—Under USAF’ sponsor- 
From Oklahoma, in the center of ship, Ejitel-McCullough, West Coast 


the Southwest's fast-growing power tube maker, is developing all- 


ceramic types of receiving tubes de- 
signed for mechanized production. The 
Eimac tube, with pill-box type con- 
struction and flexible connection leads 
instead of pins, is an even greater 


aircraft industry, sub-contractors “We like Tulsa as a 


and suppliers economically location for our over- 


serve American, Douglas, Aero haul and supply facil- 
ities because it is cen- 


Commander, Tinker Field, Boeing, 
" . i trally located, has ex- 
Cessna, Beech, Consolidated- cellent flying weather departure from conventional tube de- 
Vultee, Bell, Chance-Vaught .. . affords a good local sign. 


and now Brantley Helicopter at supply of intelligent la- Eimac is investigating a stacked 
building-block type of construction 


Frederick, Oklahoma, the bor, has an interesting a ; 
which would permit a large family of 


S eaaailll eae ae tee ; and cooperative cit 
Southwest's newest aircraft plant peste aes sh Ee tube types to be made from a series 
... all within 200 miles of 


and-is a fine place for of standard components 


Central Oklahoma! our employees to live.” For example, Eimac has designed a 
twin-triode, comparable to the 6SN7 


oe > Oklahoma... — these _— which can be made into a twin-tetrode 
nomically ... and en- 

Preprint ya Gaemtiiieias -eometiee >a by adding two more grids during the 

assembly, or converted into a_twin- 


aviation industry in Oklahoma. Save on 
taxes—labor—freight—utilities. AWA diode by leaving out the grids alto- 
gcther. 


AMERICAN AIRLINES > Slicing Transformer Coils—Sylvania 


also has had a hand in cracking an- 
other potential bottleneck—mechaniza- 
: tion of transformer coil manufacture 
Locate your business ICAP = 
hn Mi nation meee... under USAF sponsorship. The process 
enjoy low operating developed by Sylvania consists of wind 
# COMMIRCE & INDUSTRY costs—/fast and easy ing sheets of aluminum or copper foil 
Write — Czar Langston shi in W rite for - 
Stote Copitol Bldg. . pping. and paper dielectric into rolls which 
Okichome City, Okla, full details on factors 
relating to the aircraft resemble long paper capacitors, then 
industry in the Okla- slicing off thin wafers much as one 
homa area. would cut bologna (AviaATIOoN WEEK 
June 14, 1954, p. 68) 


ESTABLISH YOUR AIRCRAFT SUPPLY "BUSINESS IN THE CENTER Che resulting “auto-wafers,” as Syl 
OF THE NATION'S FASTEST-GROWING AVIATION INDUSTRY vania calls them, are coated with a suit 
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VOI-SHAN PRECISION FASTENERS - 
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MANUFACTURING COMPANY, INC. 


Serving the Aircraft, Automotive, Marine, Rail, and Oil Tool Industries 
8463 HIGUERA STREET ° CULVER CITY, CALIFORNIA 
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SAN GABRIEL, CALIF. 


Eastern Representatives — East Coast Engineering Sales and Service, 1405 Northern Bivd., Roslyn, New York 
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able dielectric and are then ready for 
stacking on a suitable transformer cor 
Individual wafers are interconnected 
by means of small metal tabs inserted 
during the initial winding process 

In addition to opening the way to 
mechanized production of transform 
ers, the new process results in mort 
compact transformer construction (b« 
cause the conductors are essentialh 
rectangular), as well as an appreciable 
saving in labor and material costs. 
P Once Bitten, Some Shy—When trans- 
istors first were announced nearly seven 
years ago, their small size, lower power 
consumption and heat dissipation, and 
promise of long life seemed to be the 
answer to the avionics enginecr’s dream 
However, as a result of early unrelia 
bility problems, many of them stem 
ming from the lack of hermetic sealing, 
a number of engineers and companies 
soured on the devices. For this reason, 
many firms today are still sitting back 
waiting for transistors to come of ag¢ 

Not so with many others. It was five 
years ago, shortly after transistors made 
their first big spash, that Eclipsc 
Pioneer (division of Bendix Aviation 
took the bold step of trying to applh 
them to a missile flight control svstem. 
As a result of this pioneering effort, 
Eclipse-Pioneer was in a position to 
propose a transistorized automatic flight 
control system when Convair was lool 
ing for such a system for its new B-58 
> B-58 Payoff—Convair knew that cool 
ing of avionic equipment in its super 
sonic bomber would be a major prob 
lem. ‘The prospect of a transistorized 
autoflight control system with little 
heat dissipation was too appealing to 
pass up, and E-P walked off with the 
contract in the face of stiff competition 

loday E-P is flight testing a tubeless 
autopilot, using transistors and mag 
amplifiers, on a company-owned B-25, 
and Wright Air Development Center 
is getting ready to test a similar system 
on an F-94C. Transistor reliability has 
been no problem, a company spokes 
man says. 
> Other Transistor Pioneers—A limited 
number of other companies showed a 
willingness to wade into transistoriza 
tion, with the result that thev now 
have a jump on competition. For in 
stance, Bendix-Pacific has transistor 
ized several of its tclemetering oscilla 
tors, reportedly with good results and 
reliability. 

Minneapolis-Honeywell, although not 
a tube manufacturer, saw sufficient po 
tential in transistors that it took a li 
cense from Western Electric in order 
to develop and produce power tran- 
sistors needed for use in its servo svs- 
tems. M-H recently disclosed a new 
(P-11) germanium junction transistor, 
capable of handling 5 amp. 

By applying transistors, including onc 


any where 


ting engines and providing safe space heat 


hea tir 


making maintenance easier 


ANOTHER PRODUCT OF HERMAN NELSON DIVISION, 
AMERICAN AIR FILTER CO., INC., MOLINE, ILLINOIS 
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THIS IS FOR YOU ...1F you Have 
SPECIFICATIONS 


AN AC GENERATOR COOLING PROBLEM! 208/120 Volts, 0.75 Power Factor, Y-connected, 400 CPS 


sibs > —J 








| | Approx Flange 
| Rat- | ing Air) Cooling} Diam. | Speed | Weight an 
Type No. | in Pres- Air | in. | RPM | Ibs. Drive 
| KV 4 | Ib. /min.| | | Spline 

"H, | 





*28E16-1 | 20 | | \.25 | 6000 | 60 |AND10266 XVI-A 
~~ #2g617-1 | 30 | 5 | 13 | 825 | 6000 | 69 |AND10266 XVI-A 

“2614-1 | 40 | 5 | 145 | 9.25 | 6000 | 83 |AND10266 XVI-A 
~~ *28E15-1 | 5 [9.25 | 6000 | 100 | AND10266 XVI-A 
__28E19-1 | 6 | 84 [65 | 8000 | 31 |AND10262XII-A 
—_2seiv-3 [10 [6 | 8a [65 | 000 [32 [Now 9" Flange 
___ 28E20-1 | |_ 6 | 165 | 8000 | 45 |AND10262 XiI-A 
___ 28€20-3 | 20 | oi |65 | 8000 | |New 9° Flange 
___ 2821-1 | [ 10 | tes | 000 | |AND10262 XII-A_ 
__2eeai-3 | 30 | 10 | 124 | 3000 | 61 |New 9° Flange 


+ —f . + _ 
~2se10-1 | 9 | 6 | 86 |65 | 8000 | 395 |ANDIO262 xII-A 





*These generators include integral fan permitting full load continuously 
up to 80°C at sea level with no additional cooling. 
**This generator incorporates a DC output of 30 volts, 50 amps capacity 
in addition to the AC output. 
All generators have been designed to MIL-G-6099 and MS-33542 which 
specifies cooling air of 120°C at sea level, 40°C at 50,000 ft., and —12°C 
at 65,000 ft., and will deliver full rated load under these conditions. 
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HIGH-TEMPERATURE AC GENERATORS 


meet military class C air-cooled specifications 


... offer maximum performance at minimum 
size and weight... range from 9 KVA to 60 KVA 


These generators are designed as part of complete Red Bank 

high-temperature AC generating systems that also include mag 

amp voltage regulators and system protection components. For 

full details, write Red Bank Division, Bendix Aviation 

Corporation, Eatontown, New Jersey. IVIsI avexbios aula sghas 
West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif. 


Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q. 
Export Sales: Bendix international Division, 205 E. 42nd St., New York 17, N. Y. 
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of its own power types, to a capacitance 
fuel gage system, M-H cut system 
weight by nearly half, climinated the 
need for a separate amplifier, and im 
proved accuracy. ‘Transistor reliability? 
No problem, M-H spokesmen say. 

> Transistors Better Than Ever—W ithin 
the past six months, there has been a 
noticeable improvement in transistor 
reliability, a qualified Bell Labs spokes- 
man has told Aviation WEEK. This 
stems from wide use of hermetic 
cnclosures, improved fabrication tech- 
niques, and more experience in tran- 
sistor circuit design. 

Like electron tubes, transistor reli 
ability depends in no small part upon 
how the device is applied in a circuit 
and how close to rated limits it is 
cperated. This is added incentive for 
an avionics firm to wade in and get 
transistor application know-how first 
hand. 
> Other Encouraging News—Texas In 
struments removed one serious obstacle 
to the use of transistors in airborne 
avionics equipment, which must op 
erate at high ambient temperatures, 
when it revealed last spring that it 
could supply production quantities of 
three types of junction silicon units 
capable of operating at 100-150C. The 
company, which beat all of the “big 
name” transistor producers to the 
punch, currently is producing silicon 
transistors at the rate of about 1,000 
day. 

A company spokesman also revealed 
to Aviation WEEK that Texas Instru 
ments has built experimental silicon 
transistors with alpha cut-off fre 
quencies as high as 20 mc. By the end 
of this year, the company hopes to be 
making silicon units rated at 10 watts, 
with alpha cut-off frequencies as high 
as 100 mc. 
> UHF Transistor—Possibly the most 
significant transistor development re 
vealed during the past year was Bell 
Labs new “intrinsic barrier” transistor. 
The unit has been oscillated at fre 
quencies as high as 465 me., and 
theoretically might reach 3,000 mc., 
opening up entirely new uses for tran- 
sistors in the UHF and possibly micro- 
wave region. 

If a conventional p-n-p (positive 
negative-positive) junction transistor is 
viewed as a “sandwich” of impure 
germanium between two metallic pel- 
Icts, the new intrinsic barrier unit is a 
“club sandwich” with an added layer 
of pure (intrinsic) germanium between 
the impure germanium base and the 
metallic collector. The new device is 
referred to as a p-n-i-p transistor. 

By all reports, the Bell development 
has spurred considerable interest and 
activity in semiconductor manufac- 
turers’ research labs around the country. 
It is logical to expect, therefore, that 
the coming year will see several firms 
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ANAL 


With NEW... 
1) Takeal 

2) Potentiometer 
3) Ruggedized Galvos 
4) Test Circuits 


® Of the many factors affecting jet engine 
life, efficiency, and safe operation, two of the 
most important are Exhaust Gas Temperature 
(EGT) and Engine Speed (RPM). Excess 
heat will reduce “bucket” life as much as 
50% and low EGT materially reduces effi- 
ciency and thrust. Any of such conditions 
will make operation of the aircraft both costly 
and dangerous. The JETCAL Analyzer pre- 
determines accuracy of the EGT and Tachom- 
eter systems and isolates errors if they exist. 


—— JETCAL 


ANALYZES exccives 10 WAYS! 


@ The JETCAL ANALYZER functionally 
tests the EGT thermocouple circuit of a jet 
aircraft or pilotless aircraft missile for error 
without running the engine or disconnecting 
any wiring. GUARANTEED ACCURACY 
IS +4°C. at engine test temperature. 

2) Checks individual thermocouples “on the 
bench” before placement in parallel harness. 








Introducing the NEW “J” Model... 


ETCAL 






VIER 


CHECKS ACCURACY OF 


JET ENGINE RP. ML 
“ter 
and ~£.6.1.) SYSTEMS 











3) Checks thermocouples within the harness 
for continuity. 

4) Checks thermocouples and paralleling har- 
ness for accuracy. 

5) Checks resistance of the EGT circuit with- 
out the EGT Indicator. 

6) Checks insulation of the EGT circuit for 
shorts to ground and for shorts between leads. 
7) Checks EGT Indicators (in or out of 
aircraft). 

8) Checks EGT system with engine removed 
from aircraft (in production line or overhaul 
shop). 

9 Checks aircraft TACHOMETER system 
accuracy to within +0.2% between 95% to 
100% RPM. 

10) JETCAL ANALYZER enables engine 
adjustment to proper relationship between 
engine temperature and engine RPM for max- 
imum thrust and efficiency during engine run. 
(Tabbing or Micing). 

ALSO functionally checks aircraft thermal 
switches (OVERHEAT DETECTORS and 
WING ANTI-ICE systems) by using TEMP- 
CAL Probes. 


Now in worldwide use. Used by U. S. Navy and Air Force as well as by major 
aircraft and engine manufacturers. Write, wire or phone for complete information. 
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B & H INSTRUMENT Co., Inc. 
1009 Norwood + Fort Worth 7, Texas 


barrier tran- 


} 


intrinsiK I 
ippe irs to be 


nnouncing new 
The technique 
equally applicable to silicon transistors. 
> Adversity Into Advantage—Ihe tran 
sient reverse current that lows momen- 
tarily in a semiconductor diode has 


sistors. 


long 
been an undesirable characteristic in 
most applications. Recently, the Na 
tional Bureau of Standards has 
up with a novel way of exploiting this 
characteristic, 
diode to serve as a pulse amplifier, open 
ing up a whole new field of diode appli 


come 


which enables the simple 


cations (AvIATION WEEK Nov 22. 
1954, p. 53). 
The new “diode amplifier” holds 


promise of eliminating many of the 


tubes now used in airborne 
digital 
cutting equipment size and 
increasing its reliability. The new tech 
nique can be applied to decade counters, 
; of flip-flop 


clectron 
and ground-based computers, 


weight and 


pulse repeaters, various type 
circuits, oO! 
response amplifier 


used as a wide-band, flat 
Power gains up to 
10 per stage have been obtained 
> Diode Amplifier Characteristics—Lik: 
magnetic or dielectric amplifier, the 
amplifier requires an RI 
power supply whose frequency equals 
or exceeds that of the modulating (in 
put) signal. Silicon diodes, with theit 
faster transient recovery time, can_ be 
operated at 
than germanium diodes. One experi 
mental NBS current-doubler type flip- 
flop, using a silicon junction diode, has 
been operated at a clock fre 
quency and has exhibited  start-stop 
times of about 50 
With newer, improved’ silicon diodes, 
operation should 


new diode 


much higher frequencies 


25-m« 
millimicroseconds. 


even higher-frequency 
be possible. 

> Other Semiconductors— The consider- 
ible effort going into basic 
ductor research has produced 
novel developments in recent months, 
and should produce even more in the 
['ypical recent develop 


semicon- 
several 


coming vear. 
ments include: 
e Solar battery. Bell Labs increased the 
eficiency of its solar battery to 8%, a 
third higher than its original model and 
10-15 times greater than that of a con- 
ventional photo cell. A square yard of 
sclar cell can develop 80 watts when 
cxposed to full sunlight. 

e Light amplifier. General Electric an- 
nounced in December that it had de- 
veloped the long-sought true light am- 
plifier. By applying a voltage between 
parallel electrodes of its new light cell, 
GE says it can obtain a 10-fold ampli- 
fication of light impinging upon the 
cell. The amount of amplification is 
proportional to the applied voltage. 
Key to the new device is a GE-devel- 
oped transparent phosphor film which 
can sustain high electric fields without 
dielectric breakdown. (The GE trans- 
parent phosphor film also is used in the 
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 Obsoletes ALL OTHER STRETCH FORMING METHODS... 


Now for the first time, the recognized template control method of 
parts forming has been successfully applied to stretch-wrap 

parts forming. Known as the Sheridan Positive Position Forming 
Process*, it obsoletes all existing stretch-forming and elongation 
processes. The unit repeatedly duplicates any number of identically 
formed parts to constant accuracies previously impossible to 
accomplish. Contact any of our offices—we have a sales engineer 


Bulletin availabie : , 
in your area who will personally give you complete details. 


T.W. and C.B. SHERIDAN COMPANY 


135 Lafayette Street, New York 13, N. Y. « 183 Essex Street, Boston 11, Mass. 
600 W. Jackson Blyd., Chicago 6, Ill. * 24701 Crenshaw Blvd., Torrance, Calif. 
52-54 High Holborn, London W. C. 1, England 
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new Willys flat tube to enable pilot to come a fleetwide standard, Lear was velopments for an anticipated market 











THE PROOF IS IN THE PACKAGES! 


Rohr has won fame for becoming 
the world’s largest producer of 
ready-to-install power packages for 
airplanes — like the Lockheed Con- 
stellation, Douglas DC-7, the all-jet 
Boeing B-52 and other great military 
and commercial planes. 


This, we believe, is proof of Rohr’s 
engineering skill and production 
know-how. But it’s not the whole 
story. 


Currently, Rohr Aircraftsmen are pro- 
ducing over 25,000 different parts for 
aircraft of all kinds...many of these 
calling for highly specialized skill 
and specially engineered equipment. 


Whenever you want aircraft parts 
better, faster, cheaper — call on Rohr. 
The proof of engineering skill and 
production know-how is in the thou- 
sands upon thousands of power pack- 
ages that have made Rohr famous. 


THE NEW DOUGLAS DC-7 





OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 
~ RECIPROCATING, TURBO-PROP, TURBO-COMPOUND AND JET. 


WORLD'S LARGEST PRODUCER 
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AIRCRAFT CORPORATION 


CHULA VISTA AND RIVERSIDE CALIFORNIA 
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new Willys flat tube to enable pilot to 
look through it during contact flight.) 

Close on the heels of the GE an 
nouncement, Radio Corporation of 
America announced that it too had de 
veloped a light amplifier. Neither firm 
made mention of a solid state image 
intensifier, with amplifications of four, 
described by a Capehart-Farnsworth 
scientist in a paper which appeared four 
months earlier in “Electrical Com 
munication,” International Telephone 
& Telegraph Corp.’s technical journal 

[he new light amplifier cells could 
find important military use in bright 
tube radar displays 
> Bold Approaches Needed—There ai 
many pressing problems arising from 
supersonic-nuclear warfare whic! 
crving for bold attempts at solution. | 
imstance, the range of present int 
ceptor radars may be adequate for 
mph. interceptors attacking 500-mp! 
bombers. But if the interceptor of th 
future is flying at 1,000 mph. and th 
bomber at 800 mph., giving a 5 
faster closing speed, then a radar with 
at least 50% greater range ma\ 
quired 

Unfortunately increased radar rang 
in present systems, costs dearly. It in 


volves either large increases in rad 
power, or a larger antenna. Bas 
present designs, a larger antenna dish 
appears out of the question ft 
profile interceptors 

Some suggest that perhaps w« 
to take a step back and re-examine th 
whole radar-early detection field, ta 
another look at techniques abandoned 
some years ago in the light of present 
dav know-how. In at least one instan 


a small newcomer in this field beat out 
two large old-line firms for a ver 


important contract by proposing to d 
just this. 

> Penalties for Conservatism—In_ th« 
fast-moving avionics field, a compan. 
that “plays it safe” by sitting tight, usu 
ally finds later that it has lost position 

For instance, a BuAer spokesman 
cites an old-line avionics firm which cur 
rently has no Navy interceptor fire con 
trol business, but which “could have 
had $25-million worth on its book 
todav if it had moved boldly a few vears 
ago.” 

At that time, BuAer had only on 
other fire control supplier; today it ha 
many. 
> Say It With Cash—Somcetimes a com 
pany needs the confidence to tak« 
bold approach with its own funds. Se 
cral years ago, Lear concluded that it 
might achieve substantial cost reduction 
in gyro manufacture by substituting 
tabricated parts for precision castings 
which require expensive machining. 

Using its own funds, Lear started 
work on a modest scale. Recently, when 
Navy called for bids on a _ low-drift 
(MA-1) directional gyro which will b« 
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come a fleetwide standard, Lear was 
re id\ 

Quoting its new fabricated gyro d« 
sign, Lear underbid a lot stiff compe 
tition and got a contract, sharing the 
procurement with Gl 

Barry Controls, Inc 
same sort of willingness to risk its own 
funds on the 


showed the 


development of a new 


all-position vibration isolator which the 
company believed met the industry’s 
needs even though it did not meet exist 
iw NIIL spe 

The Lab For Electronics’ SPAR, and 
the Gilfillan Ou dradat ometini 
termed \OOT Mal GCA show sim 
lar boldn in ivately finances 


velopments for an anticipated market 

Both sets are essentially small, low- 
cost, transportable versions of larger 
radars which both firms had built for 
the military. They are aimed at use by 
small civil airports and by military tac 
tical aviation groups, where transport 
ibility is an important consideration 
> To Keep Abreast—If man is to keep 
abreast of fast-changing airplanes and 
varfare, the avionics industry must be 
willing to explore the bold approach, 
knowledgeable observers insist 

Avionics firms that want to keep 
breast of competition in this fast-mov 
ng field have even more incentive to 


k the bold ipproach, they sa‘ 


_KING-SIZE 


CONTAINERS 707 guided missiles 





Loading containers for the Corporal guided missile at Alhambra plant 





of American Pipe and Steel Corporation. 


To preserve the full potency of the guided missile for future use, is the 


job of the missile container. 


This is vital—because the missile may be launched tomorrow or ten years 
hence. But when the day comes, that missile may decide defeat or —- 

AMERICAN produces missile containers — to exacting specifications de- 
manding the highest degree of engineering and manufacturing skill and 
experience. If you have a requirement for missile containers, or large steel 
or aluminum containers of any kind, there’s an AMERICAN service-engineer 
as close as your telephone —or wire collect. 


AMERICAN 


PIPE AND tin A mmmes gece: 
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ANTENNA 
REFLECTORS 


Special skills in calculating the shape and 
making samples of reflectors such as pic- 
tured above, for search, ground-mapping, 
tracking and other radar applications have 
contributed to Dalmo Victor’s position 
today as the nation’s leading designer and 
manufacturer of airborne radar antennas. 
Since 1942, when Dalmo Victor built its 
first unit, some 40 different antennas have 
been designed and developed by the 
company, and 15 of these have already 
gone into production. 





ahr | ps 


Instead of waiting for mechanical modifications to go through 
drafting and production channels, a research technician at 
Dalmo Victor has little hesitation about laying down his slide 
rule and picking up a hacksaw. A constant will to get things 
done accounts for the remarkable speed of development 
and production projects at Dalmo Victor. 


Both the theoretical and practical activities of this unique 
specialist organization are available for the solution of new 
design-through-production engineering problems relating to 
complex, lightweight, electromechanical systems for airborne 
and other specialized applications. 





Unum Vjoron 


CALIFORNIA 


SAN CARLOS - 


DOWN-TO-EARTH ELECTROMECHANICAL ENGINEERING 
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Vortac Nav-Aid Battle Poses Question . . . 





Can 1947 Concepts Meet 1955 Needs? 


The current Vortac snafu underscores the fact that in the present 


Age of Peril, when the continental U. S$. could become a nuclear battleground 


at any moment, the line of demarcation between “tactical” military and civil 
aviation nav-aid systems can no longer be firmly drawn. 


The situation provides an expensive 
lesson in what happens when military 
and civil aviation agencies and groups 
fail to grasp this fact soon enough and 
proceed independently to develop and 
implement incompatible systems. It 
also demonstrates the difficulty of 1 
solving such incompatibility after both 
parties are almost irrevocably com- 
mitted to their respective systems. 

In marked contrast, the success to 
date of the radar transponder beacon 
program, despite many obstacles, shows 
that when all parties recognize this new 
frame of reference, they demonstrate a 
willingness to compromise early in a pro 
gram, making it possible to make a work 
able Common System approach (Avia 
TION Week Feb. 14, p. 70). 

The growing investment which civil 
aviation is making in avionics cquip 
ment, particularly the airlines as shown 
in chart at right, emphasizes the need 
for a workable, widely accepted Com 
mon System approach. Otherwise imple- 
mentation of badly needed new avioni 
aids will lag for fear of premature 
obsolescence. 
> Indecisive Decision—After more than 
a year of investigation and deliberation, 
the Air Navigation Development Board's 
attempt to resolve the Vortac contro 
versy has produced a decision which 
raises more questions than it resolves 

The ANDB decision possibly was the 
wisest that could be made under the 
dificult conditions and limitations sur- 
rounding the problem, despite bitter 
criticism from some private aviation 
circles. By refusing fully to accept the 
majority recommendation made by its 
Vortac committee, and by calling for 
further investigation before making an 
iron-clad decision, ANDB showed an 
open mind, observers generally agree 
>» The Next Move—Here is the action 
which ANDB decided to take 
e Complete Tacan development, to im 
prove present reliability and clear the 
way for its possible adoption as the 
Common System short-range nav-aid. 

e Continue VOR as a Common System 
nav-aid at least until 1965. 

e Limit civil DME to “experimental 
purposes” with no guarantee of service 
beyond June 30, 1955. (This is to as- 
sure that DME frequencies will be 
available to Tacan, if the latter is 
adopted.) 

e Authorize 


military to implement 


AVIATION WEEK, March 14, 1955 


l'acan to meet their minimum interim 


requirements on a basis which will be 


non-interfering with channels now as 
signed to civil DME and the Common 
System radar transponder beacon 

¢ Develop UHF omnirange, a continu 
ous-wave system operating in the 1,365 
to-1,660-mc. band, which could be used 
with present civil DME to provide rho 


theta (range-azimuth) services in the 


event that Tacan proves unacceptable 
or inadequate. 

Before ‘Tacan can be accepted as a 
Common System nav-aid, “there arc 
still substantial uncertainties which 
should be explored and_ resolved,” 
ANDB says. These include 
eAre there enough interference-frec 
channels available to permit Tacan’s 
use for the Common System? This in- 
volves a careful study of civil and mili 
tary airways, ground station locations, 
trafic control facilities, and possible in 
terference with other equipments oper 
iting in the same frequency band. 
© What is the relationship between thc 
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AIRLINER AVIONICS, as measured in dollars, equipments, weight, and number of radio 
channels, is expected to increase sharply by 1958, says Air Transport Assn. 
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High Temp, Self-locking, Stainless Steel Nuts—Free Spinning On, 
Lock... Unlock, Free Spinning Off —Reusable. 
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High Temp, Stainless Steel Bolts and Screws for temperatures to 
1600°F. Special thread form minimizes galling and seizure—Reusable. 
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- Iiustrated are a few of the many Deiron Specialized Fastening Devices designed 
to help solve your critical fastening problems! 
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Need data on | and mail for product data on 
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fastening problem? [) Fasteners to 1200°F. operation 
] Fasteners to 1600°F. operation 
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Common System short-range nav-aid 
ind the electronic ground environment 
being developed for our air defens 
svstem? 

e What will be the international im- 
plications of a move to standardize on 
l'acan? VOR/DME now are an inter- 
national standard adopted by the In 
ternational Civil Aviation Organization 
ifter a long uphill battle 

> Who Gets Hurt—Principal opposition 
to the adoption of Tacan as a future 
Common System nav-aid comes from 
the Civil Aeronautics Administration, 
Aircraft Owners and Pilots Assn., and 
National Business Assn. CAA, AOPA, 
and NBAA representatives on the Vor- 
tac committee each wrote their own dis- 
senting minority reports. Air Force, 
Navy, Army, and Air Transport Assn 
lined up pro-Tacan. 

Based on these dissenting reports, 

appears that adoption of Tacan at the 
expense of civil DME will adversel 
affect: 
e Private flyers by “prematurely” ob 
soleting VOR receivers and forcing 
users to purchase a more expensive 
equivalent Tacan receiver. 

Although the basic conflict is be- 
tween DME and Tacan, AOPA says 
it is “firmly convinced that (adoption 
of Tacan) . . . will immediately and 
automatically spell the end of not only 
DME but VOR as well.” AOPA be 
lieves. that “VOR would immediateh 
become the secondary system in the 
eves of Congress and the Bureau of the 
Budget, and that every effort would 
immediately turn to tapering off VOR 

. precisely the fate that has befallen 
the L/MF four-course radio ranges 
today.” 

e Business-plane operators, who do 
much off-airway flying and _ therefore 
need a rho-theta system today, will 
suffer for lack of DME, NBAA believe 
Another NBAA complaint is that 
lacan, unlike present VOR receiver 
has no ILS localizer capability Ihe 
fact that this aspect of the problem 
was not mentioned by others suggests 
that possibly the military may have 
some classified ideas for using Tacan as a 
terminal area landing aid, but this 
mere speculation.) 

e Air carriers who contemplate operat 
ing jets in three-to-five years may suffer 
for lack of a combination VOR/DMI 
system. It appears there will be a race 
igainst time to get suitable civil ‘Tacan 
equipment: ready, unless the airline jet 
timetable itself is delayed 

e Hazeltine and Narco, which dc 
veloped civil DME. airborne units and 
had started to market them (Hazeltin« 
through Bendix Radio), unquestionably 
have been hit by the ANDB decision 

What effect the decision will have on 
current pressing civil traffic control 
problems hinges on speculative answers 
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[Enlist to fly in the U.S 


To provide the world with versatile 
military air transportation, the famous 
C-119 Flying Boxcar joins forces with 
the C-123 Assault Transport. Together 
these “brothers-in-combat” roll off the 
Fairchild assembly lines, and together 
they land or para-drop men and vital 
materiel wherever needed. 


Carrying over 11 tons payload, the 
combat-proven C-119 airdrops fully- 


POR PSN SATIN GRR 240, acvitgen 2: 


Air Force 








equipped troops and bulky cargo in 
forward areas— while the rugged C-123 
actually lands on unprepared terrain in 
the most advanced bases, with full pro- 


tection to personnel and equipment. 


Fairchild, pioneer in military air trans- 
portation, is proud of its part in the 
development and production of this 
great assault team—one of the world’s 
most vital brother acts. 


IRCHILD 
AAnnatt Division 


HAGERSTOWN, MARYLAND 


Pn, ENGINE AND AIRPLANE CORPORATION 


whae We Latme to measared in Cigkt qeana . 


Other Divisions 


American Helicopter Division, Manhattan Beach, Calif. 


Engine Division, Farmingdale, N. Y 
Guided Missiles Division, Wyandanch, N. Y. 
Kinetics Division, New York, N. Y 
Speed Control Division, St. Augustine, Fla. 
Stratos Division, Bay Shore, N. Y. 
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to several questions: How many aircraft 
otherwise would have equipped them- 
selves with DME and how soon? How y) “f 70 u® n) 
useful is DME as a traffic control Therei be mo bho Without 
device? How soon can equivalent civil 
l'acans be made reliable and available? pf Vit / by Tea 
From the standpoint of the taxpayer, WET C0 1, e 
the damage has already been done. | 
When Department of Commerce's | 
Robert B. Murray, Jr., wrote on Feb. 5 B § . 
to Assistant Secretary of Defense 
Donald A. Quarles, throwing in th« 
sponge in behalf of the CAA, he said: 
“Every month’s delay in resolving 
this conflict of systems was extremely 
expensive in dollars, time, national de- 
fense and the eventual resolution of the 
truly Common System. Any further 
delay now in facing up to the fact 
would just result in still more damag¢ 
> Bitter Recriminations—AOPA, in 
memorandum released to the pr 
dicates it is not giving up the figlit 
‘The position taken by the ANDB 
not the final disposition of this 
troversy,” it savs. “AOPA, for examp!] 
has alreadv advised a number of mem 
bers of Congress of the whole affair, an 
1 number of other civil groups hav 
undertaken other efforts to save the tre 
mendous investments in VOR-DMI 
“This matter involves a_ total of ; To Pr 
neatly half a billion dolars (not includ a ‘ > Response Wh; moe Easter 
ing any of the tremendous investment 7 P Costly an 
by private industry and civil user 


ready made in VOR and DME C 
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reached this point solely because o ; ON — IN MinuTEs 
secret activities by military represent 
tives that AOPA feels were either 


proper, illegal, or both,” the grou “_ iy 
claims ) ouble delayed 
NBAA shares AOP \’s bittern ind “: 


feeling of betrayal. In its own minorit: re) | — reset time 


report, NBAA accuses the military of 

“surreptitiously” developing l'acan 1 d | | 

“with the full knowledge that it was ; elay re ay 
incompatible with the officially estab = ' 

lished Common System.” AOPA clain 

that the position of military member To Provide Faster nse While Preventing Costly and Dangerous Tube Damagd 
on the Vortac committee was that The A. W. Haydon Company's Double Delayed Reset Time Delay Relay delays 
Tacan was “firmly and irretrievably com application of plate power vacuum tubes until filaments reach operating tem- 
mitted for military adoption, and on a peratures, Initial delay of 4 minutes is obtained after closure of “time” switch 


~ : Rofene af 
tremendous and costly scale,” that civi 


closure of the load circuit Les s controlled by a double es« apement which 
wiation had best “get on the band provides a rapid reset rate from tl me out” position to the point where the load 
< « < ~~ idl 


A switch opens and a slow res¢ ! for the balance of the reset time. Current 
wagon. interruptions of eight seconds or longer will introduce a delay after power is re 
In view of these bitter recrimination stored, up to the full reset interval of six minutes. Interruptions of six minutes or 
it is well to attempt to re-examine th longer will result in a four minute delay before reclosure. Motor Operates at 400 
original basis of the Common System cycles from 115 volt and elutch coil from 2644 volt DC supply, Temperature range 
and the current hassle. —55°C to 85°C — Motor pull-in voltage 85 volts — drop-out voltage 65 volts 
>No Air Defense in 1947—Shorth or less — Clutch coil pull-in voltage 18 volts — drop-out voltage 13 volts or less, 
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new schemes were proposed as th WHEN TIMING POSES A PROBLEM CONSULT . . 
future U. S. traffic control and naviga 
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sembled a group of experts for its Spe- 
cial Committee 3] to blueprint the 
Common System, economy was the 
major motivation for a single civil-mili- 
tary system for domestic use. 

Russia was still viewed in many 
quarters as a former ally, if a somewhat 
obstreperous one. The Reds had not 
yet exploded a nuclear bomb and ap- 
peared to have no longrange bombers 
capable of delivering one. In this con- 
text, it would seem illogical for SC-31 
planners to blueprint a Common System 
primarily around air defense needs, in- 
stead of giving priority to the needs of 
the then mushrooming civil aviation, 
both air carrier and private. 

So SC-31 planners blueprinted a 
system designed for a peaceful world in 
which military aircraft would be just 
one of many types of users. The big 
obstacle for SC-31 was bridging the gap 
between the needs of private fliers and 
all other users, not between civil and 
military aviation. 
> Common System for Survival—Today 
we live in a far different world—one 
which offers a far more impelling incen- 
tive than economy for a single Com- 
mon System. That incentive is con- 
tinental air defense and capability of 
global military air operations. In event of 
a hot war, a large percentage of our 
military aircraft will operate over the 
continental U.S., instead of from for- 
eign shores as in the past. 

Thus military “tactical” nav-aids are 
no longer purely a military matter and 
outside the scope of Common System 
planning. While this appears obvious 
to nearly everyone today, it was not so 
obvious to all military and civil agencies 
concerned with Tacan and DME a few 
years back. 
> How Tacan Started—When the Navy 
began its Tacan development in 1948 
49, it was seeking a combination rho- 
theta system capable of providing accu- 
rate bearing and distance information 
from an aircraft carrier. It also wanted 
a system with more “security.” Civil 
VOR lacked the required accuracy and 
could not be sited succesfully from car- 
riers, the Navy believed. Sometime 
later, the Air Force and Army adopted 
Tacan as ‘a “Military Common Sys- 
tem.” 

If Tacan’s use had been limited to 
Navy carriers and a few shore stations, 
as originally planned, there might have 
been no Vortac problem today. But 
with Air Force adoption, and the plans 
for continental air defense which fol- 
lowed Russian atomic explosions, the 
need for a domestic Tacan network 
was born. 

If this makes USAF appear as the 
culprit for adoption of Tacan instead 
of civil VOR/DME, it should be 
pointed out that Tacan was expected to 
provide greater accuracy for vectoring 
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Compare actual O-ring samples 


Prove by comparison tests how Parker 
O-rings seal better and last longer 


For trouble-free leakproof sealing, 


you can depend on Parker O-rings. 
They are precision molded of su- 
perior compounds that have been 
developed as the result of thousands 
of tests. 

Elongation, tensile strength, com- 
pression set ratings, resistance to oils, 
fuels, chemicals, and high and low 
temperatures, are determined with 
care. Then, laboratory and service 
tests make sure that all rated char- 
acteristics are held. 


From Parker you can get exactly 
the right O-ring for your specific ap- 
plication. We invite you to compare 
Parker O-rings with any other make. 
Our engineering service will also 
help you with designing problems. 

Send for complete engineering 
data today. Mail the coupon for 
your free data book or ask your 
Parker O-ring distributor for a copy. 


RUBBER PRODUCTS DIVISION 

The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 
1538 So. Eastern Ave., Los Angeles, Cal 


Hydraulic and fluid 
system components 


Laboratory and service tests check 
compound resistance to oils, fuels and 
chemicals at high and low temperatures 

. assuring the long life of Parker O-rings. 


7 “ ; : a > 


Precision molding by exclusive, auto- 
matically controlled methods assures 
close-tolerance fits. Parker has molds for 
every standard O-ring size. Send for data. 


e~ 


What other Parker products for air. 
craft applications interest you? We build 
jet-engine accessories (shown above) for 
engine fuel, hot-air and hydraulic systems. 
eeeeeeeeeeeeeeeeeeeeeeeeee 
* RUBBER PRODUCTS DIV . - 
e Section 511-C 
5 The Parker Appliance Co fey 
e 17325 Euclid Avenue 
* Cleveland 12, Ohio Nae 
. 
*Please send me the folio 
*ing information . 
O-ring catalog No. 5100 
Also, please send me your new 24-page 
book about Porker engine accessories 
Bulletin No. 133086) 
NAME TITLE 
COMPANY 
ADDRESS 


CITY STATE 
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How Fenwal Thermocouples 
add certainty to modern flight 


2 Seiten oae 


1. FOR PROTECTION IN FLIGHT Fenwal Thermocouples keep jet 
pilots accurately informed on heat conditions inside gas turbine 
aircraft engines. They are ever alert to indicate and/or control 
critical high temperatures — to protect both pilot and plane 
in flight. Fenwal custom-designs a full line of Aircraft Gas 
Turbine Thermocouples for all jet engine needs. 


} * 


3. EXCLUSIVE “BELL MOUTH"’* within the collar of Fenwal 
Thermocouples cushions and spreads vibration strain and 
eliminates high point-of-stress concentration. This means longer 
Thermocouple life. It is but one of many Fenwal firsts evolved 
during Fenwal’s custom-engineering of over 40 special types of 
thermocouples . . . each precision-engineered to engine manufac- 
turers’ specifications for peak performance. 


2. X-RAYED FOR QUALITY at crucial stages of production, every 
Fenwal Thermocouple also undergoes further exacting tests for 
dependability. These include calibration inspection against 
Government Standards, double-checks for insulation resistance 
throughout operating temperature range, flame tests to assure 
fast, accurate response for extra safety in flight. 


| 
| 
| 
Si drab Gas os dn cin ep nessentniinas ies dhiabenesdd 


4. FOR MORE FACTS about Fenwal Aircraft Gas Turbine Ther- 
mocouples see Fenwal’s new illustrated brochure. Fenwal — 
already a leader in the Aircraft Over-Heat and Fire Detection 
field — is fast becoming a leading supplier of custom-designed 
thermocouples for temperature indication and/or control in jet 
aircraft. Write for your copy of this brochure now to Fenwal Inc., 
Aviation Products Division, 123 Pleasant Street, Ashland, Mass. 


AIRCRAFT GAS TURBINE THERMOCOUPLES 


Sense temperatures precisely .. . to fit your needs 


“Pat. pending 
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interceptors and more security from | 
enemy jamming. There undoubtedly 
were other factors, such as interservice 
and intraservice standardization and 
flexibility. 

Still, the worst consequence of all 
these events might have been merely 
the cost of duplicate military and civil | 
nav-aid systems, except for the un 
fortunate fact that Tacan and civil 
DME, both pulse-type systems operat 
ing in the 1,000-mc. band, interfere 
with one another. The interference 
problem was aggravated when the deci- 
sion was made to operate the Common 
System transponder beacons in the 
same 1,000-mc. band. 
> Two Tightrope Walkers—Like two 
men walking toward each other on a 
tightrope, each pretending the other 
one isn’t there, CAA and Navy con 
tinued their programs. Since the ‘Tacan 
program was under security wraps, CAA 
can argue it did not know what was 
afoot and that it was adhering to the 
Common System plan laid down by 
RTCA’s Special Committee 40. 

The military could justify their 
original Tacan development by pointing 
to tactical exigencies which never were 
envisioned at the time of SC-31 and 
SC-40. The military too can find sup 
port in the original SC-31 report, be 
cause Tacan resembles the “ultimate” 
Common System nav-aid which SC-3] 
expected would replace the “interim” 
VOR-DME around 1962. 

And in answer to private flyers’ cry 
of “betrayal,” the military could point 
out that VOR is. now guaranteed an 
existence at least three years longer than 
originally planned by SC-31. 

To this, CAA could reply that SC-31 

expected any “ultimate” nav-aid would 
be compatible with the “interim” 
VOR-DME, to permit orderly transi- 
tion from one to the other. To which, 
the military might answer that there 
never would have been a Tacan-DME 
conflict if the latter had not been de- 
signed to use pulse multiplexing instead 
of clear channels. 
P When Tightrope Walkers Meet— 
About two years ago, the two tightrope 
walkers first acknowledged that there 
was someone else on the same rope. 
CAA and the military sat down to tr 
to resolve their differences, but without 
success. Following this impasse, both 
raced ahead with their respective pro- 
grams, a move which each figured 
would strengthen its bargaining posi- 
tion. 

For this, both might be criticized 
justifiably. A logical agency to resolve 
the problem might have been the 
ANDB, except that it then lacked the 
power and authority to make such deci- 
sions stick, because the military pulled 
ut its support after Korea, 


> Hot One to ANDB—Approximatel) a 
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Douglas Aircraft Co., 
El Segundo Division 


AS WITH THE DOUGLAS “MIGHTY MIDGET”’ 


so, too, are Axelson’s outstanding production facilities 


being called on by many other airframe manufacturers 


Aircraft components, including landing 
gear shock struts, gears, geared mecha- 
nisms, segments, spars, braces and other 
plane structural parts are produced in Axel- 
son’s Los Angeles and Montebello plants. 
These facilities represent one of the Pacific 
Coast’s best equipped and most versatile 
machine shops. 


We would be glad to show you through or send 
Facilities Booklet 5037. 


AXELSON “ict 


® AXELSON MANUFACTURING COMPANY 
(Zz DIVISION OF U. S. INDUSTRIES. INC. 
GENERAL OFFICES: P.O. BOX 58335. VERNON STA... LOS ANGELES, 58 
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year ago, ANDB was reconstituted with 
full military and civil support and was 
handed the Tacan controversy as its 
first assignment. 

By this time, CAA had already in- 
vested more than $20 million in some 
450 ground DME stations. ‘The mili 
tary had invested several hundred mil- 
lion dollars in the development and 
production of ground and_ airborne 
l'acan equipment. 

Recognizing that it had been handed 
a hot potato, which affected many civil 
and military users, ANDB formed its 
seven-man Advisory Committee No. 1, 
popularly referred to as the Vortac 
committee. 

To investigate and evaluate technical 
claims and counterclaims, the com- 
mittee hired three able technical con 
sultants: R. C. Newhouse of Bell Tele 
phone Labs, H. R. Skifter, president of 
Airborne Instruments Lab, and J. B 
Wiesner, director of MIT’s electronics 
research lab. 
> Areas of Agreement—According to the 
Vortac committee’s report of Feb. 8, 
1955, all seven members accepted the 
following findings of the consultants: 
© Coexistence: A_ fully implemented 
l'acan and civil DME is not feasible 
because of interference between Tacan, 
DME. and transponder beacons. Co 
existence would be feasible only if 
l'acan were limited to partial imple 
mentation. 

e Siting: VOR ground station siting is 
more critical than that for Tacan, re 
quiring flat terrain cleared of all ob 
structions within a_ 1,000-ft. radius 
This, reportedly, is a serious obstacle to 
its military use. Tacan can get around 
such siting difficulties by elevating its 
antenna; not so with VOR. 

e Accuracy: The distance-measuring ac- 
curacies of both systems are roughly the 
same, and meet both civil and military 
needs. However, Tacan bearing accu- 
racy reportedly runs better than 1 de- 
gree, compared to 3 degrees for VOR 
under good siting conditions. (Even 
better Tacan bearing accuracy may be 
obtainable with further equipment re- 
finements.) VOR accuracy meets civil 
needs, but not stated military needs. 

© Reliability: Tacan is unreliable in its 
present form and will require extensive 
re-engineering of both ground and air- 
borne units to meet civil aviation stand- 
ards. By contrast, both ground and air- 
borne VOR equipments have proven 
highly reliable in operational use and 
civil DME appears to be quite reliable, 
although operational experience is 
limited. 

AOPA claims that Tacan is so un- 
reliable that the committee’s con- 
sultants had to spend considerable 
money during their investigations to 
bring the basic Tacan system to a point 
where they could measure its perform- 
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The Mars auxiliary electric power unit supplements the main engine-driven generators in takeoff 
and landing, and supplies power on the ground for doors, ramps, lights and other equipment 


The Solar “Mars” small gas turbine 
engine 1s a proven, working reality 


HOUR AFTER HOUR Solar airborne auxiliary 
generator sets, powered by the Mars gas 
turbine, are proving their rugged relia- 
bility. On the Douglas C-124C, they have 
logged more than 32,000 trouble-free 
hours, with only normal maintenance. 
Today they are specified equipment on 
both the C-124C and the Lockheed 
C-121C Super Constellation. 


Solar “Mars” Gas 
Turbine Engine 


The 50 hp Mars is the heart of the Solar 
APU. The engine weighs less than 100 
lbs, is smaller than a two-foot cube, and 
operates on a variety of fuels. With light- 
ness and compactness it combines sim- 
plicity and ease of maintenance. It 
delivers full load 15 seconds after the 
starting button is pressed. 

Solar publications describing the 
Mars API 
out obligation. Ask about these proven, 
practical aircraft generator sets today! 


in detail are available with- 


ENGINEERS WANTED. Unlimited opportunitics in 


Solar’s expanding gas turbine program! Write today, 


giving your experience, to the address in coupon belou 


SOLAR 


AIRCRAFT COMPANY 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS 


This is What 
Solar Offers You 


Solar specializes in the 
manufacture of precision 

products from alloys and 

special metals for severe serv- 

ice. Solar’s experience since 1927 is 
unduplicated in this field. Solar skills 
and facilities range from research, de- 
sign and development through to mass 
production, Wherever heat, corrosion 
or difficult specifications are prob- 
lems, Solar can help you solve them. 


PLANTS. In San Diego (photo above) 
and Des Moines. A total of 1,400,000 
sq ft of floor space. Approximately 
5,000 employees. Annual sales ovcr 
$65,000,000 


EQUIPMENT. Production equipment 
for all types of metal fabrication 
—forming, machining, welding, braz- 
ing, casting, coating. Extensive lab- 
oratory and testing equipment 
Facilities for development, prototype, 
limited or mass production 


SERVICES. Research, design, devel- 
opment, tooling and production engi- 
neering staffs. Experienced with all 
alloy steels, stainless alloys, super 
alloys, and titanium and its alloys 
Government source inspection and 
Solar quality control meet rigid air- 
craft and commercial standards 


CONTRACT PRODUCTION 


Current orders include aircraft en- 
gine and airframe parts, alloy cast- 
ings, pneumatic ducting, atomic 
energy components, Customers in 
clude some of the most honored 
names among aircraft and industrial 
companies in the U.S. and Europe 


SPECIAL PRODUCTS 


Bellows. “Sola-Flex”® 
bellows and expansion 
joints in many designs 
from % in. up to the 
world’s largest, 28 ft 


in diameter 


Gas Turbines. Solar “Mars” 50 hp 
engines for auxiliary generator sets 
ground carts, portable fire pumps; 
Solar “Jupiter” 500 hp engines in 


variable and constant speed models 


Ceramic Coatings. “Solaramic’ ® 
is the Solar trade mark for a family 
of coatings that protects metals from 


heat, corrosion, galling and abrasion 


Controls. Complete control systems 
utilizing the new Solar “Microjet’’® 
principle for control of gas turbines, 
jet engines and pneumatic devices 


FURTHER INFORMATION | 
Your inquiry regarding any Solar | 
service of facility will 
receive prompt attention. Address | 
Solar Aircraft Company 
Department A-54 
San Diego 12, California | 
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From the Aleutians to Madagascar, from 
Greenland to Magellan’s Straits, across 
the 70°% of the world that is deep water, 
the Navy’s strength is your security. Not 
only our own shores, but our sea lanes 
and far-flung bases must be protected. 





Guided missile Regulus is 
named for a star of the 
first magnitude, in the 
northern constellation Leo. Today, from ship, shore or submarine, 
your Navy can launch remotely or auto- 
matically controlled missiles, **birds” 
with built-in “brains” that guide them 
unerringly to their targets. The Navy’s 
Regulus, built by Chance Vought, is more 
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UGHT AIRCRAFT 


4{(NCORPORATE DO DALLAS, TEXAS 


DESIGNER AND BUILDER OF HIGH PERFORMANCE 
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The Navy launches ships that 
sail the skies... UNMANNED! 





MILITARY AIRCRAFT SINCE 








than just a guided missile. It’s a symbol 
of your New Navy’s ability to control 
the seas and the skies above the seas. 


i — 
yy 


Regulus Gets the Most Out of Every Tax 
Dollar ... Designed in its test and training 
versions with a retractable landing gear, 
it can be recovered and flown again many 
times. This unique feature means more 
crews can be trained and more test data 
gathered at far less cost. The life expect- 
ancy of most missiles is one flight. In con- 
trast, one Regulus missile has flown 15 times! 


1917 








® AVIONICS 


ince. Military spokesman tell Av1aTIoNn 

Week that tubes are a major cause of REVOLUTIONARY! 
l'acan unreliability, responsible for two 

thirds of the failures. Navy has already 

launched a program to improve ‘Tacan 7 = SYDRA-HLECTRIC 
reliability, including a complete back-up 

program at Collins Radio. — PRESSURE 

e Size and Weight: ‘There is no sigm 

ficant difference between the size and me SVWITCHES 
weight of a bearing-distance Tacan air- - pnts 
borne unit and a VOR and DME r P 
ceiver combined. Ground equipment ak actually deliver 
is comparable except for a large coun vw ais fractional H. P. to 


terpoise required by VOR : : ‘ ater f 
However, from limited ‘Tacan detail mauitain Jour s (tings. 
released, it appears that a bearing-onh 

l'acan set will be considerably mor The Hydra-Electric positive snap 
complex and costly than present VOR 
sets, and the same applies to a k 
degree to a distance-only Tacan versus first dual-snap system pressure 
present DME. AOPA cites a Collins 
estimate that a distance-only ‘Tacan 
might cost 60% more than DMI vibration and other extreme environmental 
IHlowever, the addition of the second 

function reportedly adds little extra conditions. (MIL-E 5272 and MIL-F 8630). 
cost or complexity 

e Co-Location: Where militar nd 
civil airways coincide, CAA says that AVAILABLE 

lacan and VOR-DME ground stations WORK COMPARISON 

must be located within 1,000 ft. of each ; Seine 5 SN 
other for traffic control purposes 4 

Mounting antennas for the two system =. ’ } 
on a single tower (co-axial, co-location 

would impose structural problems and 


involve substantial development ind SYSTEM PRESSURE PSI 


sensing spring provides the 


switch, built to be virtuaily unaffected by 


Hydra -Electri« 


testing to ensure that VOR accuraci Duc! Snap Switches 


was not affected, the consultants said 
If located on separate towers within 
a 1,000-ft. radius, VOR accuracy might 
still suffer. In both cases there would 
be DME-Tacan interference. F'-1O2 
e Communications: Tacan does not F'-100 


now provide either voice station identi- 
fication or voice communications, both F-104 , As evident from the graph above, 


tees phages” *.-g- Ranney —seen F-So Hydra-Electric switches deliver much more work 
could be added by modifying Tacan y 
equipment—Tacan reportedly has the F'-107 from the pressure interval. This work is supplied to the 
capability of incorporating data link, by RB-se snap action electrical switch by the instantaneous 
whic h information and automatic con giving up of the positive snap sensing spring in a matter 
trol could be transmitted from ground T-2v of milliseconds! After sufficient decay of pressure, 


Pick Wee, Paamoideib~Weding T-33 the positive snap spring regains completely. 
from these, and -other findings of the P-oYv Thus by delivering the work in a small interval of time, 
consultants which still remain classified, HOK-1 there results a Fractional H. P. to the snap action electrical 
the Vortac committee split sharply in switch, assuring positive action at specified settings. 
its conclusions and recommendations. DC-S 

When the committee was unable to Qualified to MIL-E-5272 
reach unanimous agreement, it con- DC -7 ~y ae kT 
sidered possible alternative systems, in- r-9o4 ae. ae See 
cluding adding pulsed azimuth to civil head request. 
DME, or adding CW (continuous 
wave) azimuth to DME. 


However, the consultants reported), ELLY DRA-HBLECTRIC 


rejected these for reasons of time 1 3151 KENWOOD, BURBANK, CALIF. PHONE: VICTORIA 9-4601 
quired for development and/or thei 


inability to meet military needs 
> Hard Sell—Although it is not known Gauge « Differential « Aneroid « Absolute + Hydraulic « Vacuum Zero absolute to 3,000 PS! 

Representatives: 
Hall Engineering Co., 4224 University Way, Seattle 5, Wash. 
Hicks & Keeneth, 42 Third Ave., Mineola, Long Island, N. Y. 


Manufacturers of 


what took place during Vortac meet 
ings, since committee members wer¢ 
swom to secrecy, it is not difficult to 
speculate on the things which made it | 
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“A COOL CAT’— 


ENGINE SHROUD AND TAIL PIPE assemblies by 


Lavelle help keep these Grumman Cats 
cool, when “‘full power jet heat’’ is on. 
Producing precision components to 
withstand tremendous stresses at high 
temperatures and jet speeds, demands the 
finest in fabrication. Experienced crafts- 
men, modern fabricating equipment and 
extensive welding facilities, enabled Lavelle 
to produce these stainless steel engine shroud 
and tail pipe assemblies to Grumman's ex- 
acting specifications in quantity . . . and de- 
liver them on time! 
This same capacity for efficient, quantity pro- 
duction of intricate parts and assemblies is ready 
to serve you...when you call on Lavelle for 


your fabricating needs. 





A new brochure describes Lavelle’s specialized fabri- 
cating services. Write for a copy without obligation, 


LAVELLE AIRCRAFT CORPORATION ¢ NEWTOWN, 





@ AVIONICS 


dificult for the military to sell their 
Tacan position: 

© Unreliability of Tacan, although a 
characteristic of any new complex 
equipment in its early phases of im 
plementation, proved particularly dam 
aging when stacked up against VOR- 
DME, which has undergone a longer 
period of development and debugging 
¢ Attitude of the military in presenting 
Tacan as a “fait accompli” rubbed civil 
users the wrong way. 

¢ Fear on the part of civil users that 
Tacan was the entering wedge to axe 
VOR, despite disclaimers by the mili 
tary. Inasmuch as CAA already has im 
plemented or has funds to implement 
nearly all of the VORs currenth 
planned, and since upkeep should not 
prove expensive, it might be feasible to 
keep them in operation far beyond 
1965. However, in view of what has 
happened to DME, and the fact that 
Tacan offers a VOR-tvype service, civil 
users belicve their doubts are well 
founded. 

> Interesting Contrast—The transponder 
beacon program presents an interesting 
contrast. The military have a need to 
be able to identify civil aircraft on their 
air defense radar scopes. CAA needs to 
identify both military and civil ai 
craft to make better use of surveillance 
radar for trafic control, and to extend 
the effective range of radar in adverse 
weather. The civil and military trans 
ponder beacon needs are similar, but 
far from identical. 

Yet, recognizing that we must live in 
the present Age of Peril. both groups 
participating in the ANDB’s Advisor 
Group No. 2 have been able to work 
out a Common System civil trans 
ponder which mects the needs of all 
If they had attempted to hammer out 
a Common Svstem beacon, say, five 
vears ago, before Korea, the result might 
have been far different 
> Cooperation with Haste—As it is, the 
transponder program is zooming along 
faster than expected. CAA has an 
nounced plans to install ground inter 
rogators at five major airports, including 
the New York area, Washington, and 
Chicago. 

CAA’s Technical Development Eval 
uation Center currently is trving sev 
eral different approaches to the design 
of a civil ground interrogator antenna 
and decoder, to resolve certain problems 
which still remain. 

Lake Central Airlines has equipped 
its fleet of six DC-3s with Melpar trans 
ponders for service-test evaluation. 

Acronautical Radio Inc.’s airlines 
electronic engineering committee has 
hammered out an acceptable spec for 
an airborne unit that is suitable for ait 
line use. 

At least four avionics firms are cur 
rently designing transponders for th« 
airline and business aircraft market. 
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Amgears fits into 


STS ET RS 
precision 
_ picture 





MAKE AMGEARS YOUR GEAR DEPT. 2 BIG PLANTS FOR GEARS 
With a Customer List AND GEAR ASSEMBLIES 
that Reads Like Who’s Who 6633 W. 65th St., Chicago 38 
in American Industry OMaea made 7450 Melville, Detroit 17 
GPs, . 
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CLEVELAND + DETROIT + CHICAGO 
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COMPLETE 
TECHNICAL 


Ken Cook Company airplane and 
offices at Milwaukee's Downtown 
Airport mean fast service to industry 
throughout the midwest. 





The Ken Cook Company offers complete services to 
government and industry in the preparation of tech- 
nical data, T.O.’s, catalogs, owner and service man- 
vals and other business publishing. Take advantage 
of any or all of these Ken Cook services. 


@ TECHNICAL WRITING 

@ REPRO TYPING 

@® ARTWORK—DRAFTING 

@ REPRODUCIBLE MANUSCRIPT 

® PHOTOGRAPHY, RETOUCHING 

@ VISUAL TRAINING AIDS 

® CATALOGS—BROCHURES 

® PRINTING—LITHOGRAPHY 

@ OWNER AND REPAIR MANUALS 

@ SALES-SERVICE LITERATURE 

@ COMPLETE SALES PROMOTIONS 

Booklet Available, ‘'A Visit to Ken Cook Co.”’ 
Main Plant—2227 N. Humboldt Ave., Milwaukee, Wis. 


General Sales Office—Maitiland Airstrip, Milwaukee 
(Milwaukee's Downtown Airport) 


Twin Cities Sales Office—Foshay Tower, Minneapolis, Minn. 


MILWAUKEE 1 SCONSIN 
The job printed and compieted under one roof at Kenco. 








@ HELICOPTERS 


Helicopters have reached a plateau of acceptance and stable 

sales. Prospects of higher levels are good, provided the industry 

can reduce copter operating costs, increase dependability and 
provide all-weather operation. Army, a tough critic, may 

loan copters to airlines for service tests on high-frequency 
schedules to speed research on deficiencies. Federal subsidy 
hinges on civil defense needs for a vehicle to penetrate radiation 
“fall-out” zones. Marine enthusiasm is unabated in belief 

that copters are the only safe transport for landing operations 


in the Age of Peril. All military services want convertiplanes 
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PIASECKI H-16 


SIKORSKY HOSS 


BELL HSL-1 


Military Holds Key to Copter Future 


By Claude Witze 


There is strong evidence of new and growing maturity in the helicopter 


industry. 


Like almost everything else involved in rotary-wing aviation in the 
past few years, this maturity was not a gradual thing. There was no slow 
dawning of a light. ‘There was a near-explosion, detonated by the industry’s 


customers. 

Obvious parallel in many respects is 
found in the lightplane field. Blunt 
truth is that in the past few vears the 
helicopter has been oversold almost as 
seriously as the light airplane was in 
1945 to 1947. Big difference: the light- 
plane industry took it on the chin until 
its ambitions and output capacity were 
more closely in step with the potential 
market. 

The helicopter makers do not face 
any immediate and painful contraction. 
But they must be more realistic, be- 
cause their customers now have hard 
facts to check claims against. 

Glib talk about taking the entire 
U. S. Army out of trucks and putting 
it in helicopters now is heard by officers 
who know how often a rotor blade has 
to be changed, how hard it is to change 
one in the field and that the new blades 
cost $1,800. 

Equally glib talk about selling heli- 
copter rides to all of the people who 
take buses, trains and autos for trips 
up to 250 miles in length—and this 
is most of the travel market—now is 
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heard by airline operators who are both 
cost- and comfort-conscious. 

>» What's Ahead—None of this darkens 
the picture for the helicopter’s future, 
except in spots. The potential, both 
military and commercial, is stupendous 
and still growing. ‘The Army, Navy 
and Air Force still are signing contracts. 
More aircraft are being sold to com- 
mercial operators, both in airlines and 
charter operations. 

The llth Annual Forum of the 
American Helicopter Society, to be 
held in Washington next month, will 
be devoted entirely to discussion of 
what the industry knows about com- 
mercial helicopter operations, what has 
been done and what needs to be done. 
It will be the first meeting since the 
Korean war, which put the helicopter 
in the air for good, that has seen the 
military take a back seat. 
> Commercial-Military Interchange—At 
the same time, it is highly significant 
that the military will be represented 
at this meeting. The reason: For the 
first time in the history of any vehicle, 


there is a strong possibility that mili 
tary and commercial demands for a 
practical helicopter will, in the reason 
able future, result in an equipment in 
terchange agreement with a single pu 
pose—to improve the state of the art 

While it is too early to speculate on 
the exact form this agreement will 
take, pending approval of a program 
that may have to go through Congress, 
serious thought is being given to the 
idea by the U. S. Army, the Air Trans 
port Assn., individual airlines and heli 
copter manufacturers. 

Recent draft of the program, ap 
proved by the ATA directors, recom 
mended that three airline operators be 
loaned five types of equipment, one 
unit of each type going to each airline. 
rhe helicopters would be owned by 
the Army but flown and maintained 
by the airlines. The purpose: To speed 
development of improved rotary-wing 


aircraft through more widespread use 


and experience. 

By 1954 it was a generally accepted 
fact that use of the helicopter in both 
military and civilian fields was being 
delayed by what one officer called “an 
attitude of pessimistic waiting that was 
doing nothing to solve the problems.” 

In the first 10 forums of AHS there 
were dozens of papers presented to 
show how the helicopter was going to 
solve evervbody’s transportation prob- 
lem “after the operating costs had been 
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reduced, after the maintenance requir fare nd t fact m ve ill Field, Va., are busy on research into 
ments had been lessened, after the per for the profitable devclopment of such fundamental aspects of such things as 
formance had been increased and after local service Present equipment 1 two-rotor configurations, rotor blades, 
all the design bugs and voids in the ire t mall to have an hance t propulsion increased rotor tip 
state of the art had been eliminated f economi peration eeds, acrodynamics, loads and fiving 
>» Common Needs—While these paper © Accelerated ‘Tests—Obvi n¢ tability. Vibration remains the Num 
were being prepared and delivered, mil eration f uilita helicopt r One headache, followed closely by 
itary and commercial users—or would ymm« lin vill not in itself ther factors that contribute to the 
be users—made the discovery that their mpro' th il! tt to meet these isatistacton hort life of hel copte! 
demands on the industry were not dif tions o1 ike it more adaptable f mponents 
ferent. It was not a case of fights the missi haracterist hared | Evervthing done at NACA is an ef 
planes for the military and DC-4s for _ the two kinds of 1 Purpose of tl tort to improve both commercial and 
the airlines ] gram t 1c renu nilitar helicopters becaus« the re 
rheir services, to be performed by t test of existing h ich agency, like the Army and the 
the helicopter, have certain character ter b that iot be don rlines, recognizes that advances are 
istics in common th n f f equal importan in both of these 
e Short haul with frequent stops. \ high-frequen perat ried { 
e Minimum ground servicing time. ut on scl the lesig 
¢ Rapid loading and unloading. deficien | Te d with a Army 
e Operation into and out of congested ptable lint ice techniat 
areas. mproved ill experience ¢ [t is appropriate that Army, biggest 
e(.caximum dependability of service. fast enough ¢ nefit both cust ‘isting and potential customer for the 
In the search for these things, both nd the in tself helicopter makers, is the customer that 
of military helicopter users and airline ex \dded impetus to tl been frankest in baring the weak 
perts studying configurations and p me later in 1955 as the U. § of present equipment 
sibilities have been disappointed gain it liar cfens¢ ogram t \ll four major manufacturers 
Said one Army officer during 1954 meet the threat of an H-bomb fallout Hiller, Sikorsky and Piasecki—are rep 
° “The helicopter is a vibrating piece of — that can it ate 7 q. m f nted in the Army stabk Onh 
machinery that requires too many over territo1 It is entire possible that ntly, Bell won a new design com 
hauls.” federal subsidization n | ustified tition for an Army utility helicopter 
Said one of the country’s outstanding to get helicopters in the air as a rescu¢ pable of hauling 800 Ib. and with 
transport aircraft experts: “Our work  vchicle, the only one that can reach the — better performance characteristics than 
indicates that aircraft of this type nterior of a fallout vithout ng the Bell H-13 used commonly bv foot 
(helicopters) require installation of mtaminated en route diers in Korea 
about twice the power of a comparable ® Basic Studies—While the practical ap- Army also flies the Hiller H-23, com 
conventional airplane. . Such a ma- proach is getting under way, basic prob irable to the H-13 in size, the Pia 
chine does not seem to be the proper lems of helicopter design and opera cki H-25 and H-21C, and the Si 
type for over-all use in short-haul oper tion are not being ignored in th korsky H-19 
ation. nation’s laboratories P Army Calls the Play—Last spring, 
“However, there are operations in Facilities of the National Advisor Army called the manufacturers together 
metropolitan areas where competitive Committee for Aeronautics at Langle nd told them frankly that high operat 
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DOES YOUR PRODUCT LABEL... 


Stick To The Job?...Metal-Cals are per- 
manent, indestructible! 


Identify?...Metal-Cals stay clear, sharp, | 
easy-to-read under all conditions. 


Cost $$ To Apply?...Metal-Cals slash 
application costs, both in labor and material 
—no fastening devices needed. 





Look Good?...Metal-Cals come in various 
colors, both shiny and matte finish! 

Suit Your Product?...Metal-Cals conform 
to any smooth surface; .003” anodized foil 
becomes almost a part of the product itself! 
Wear Well?...Metal-Cals far outlast the 
best decals and litho plates! 














Use this coupon for FREE SAMPLES AND AN 
EXPLANATORY BROCHURE that show how Metal- 
Cal, the anodized, etched aluminum nameplate, 
sticks to the job of trademarking or providing 
clear, sharp diagramming or serial numbering 
for your products. 


fee fe) (s! am 


Manufactured by C & H Supply Co. 
415 East Beach Avenue * Inglewood, California 


Please send free samples and brochure to: 


Name 





Company 





Address 
City. _Zone__Stote. 


foes ee en ee re er ew and 


Pat. Pend. 
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@ HELICOPTERS 


ing costs threatened to imperil the 
whole Army rotary-wing program. De- 
pendability, availability and economy 
all must be improved, Army declared, 
if the helicopter is to play the role 
predicted in providing mobility for 
ground troops. 

The bill of particulars criticized com- 
plicated designs, difficult field mainte- 
nance, special tools requirements, lack 
of standardized parts, and vulnerability 
to dust and dirt. The Army did not 
give out any figures on cost of mainte- 
nance, but these have been circulated 
privately in the industry, giving a severe 
jolt to the design engineers and sales- 
men who have seen pie in the sky in 
recent years. 

Army is determined to stick to its 
iongrange program to provide front- 
line support in tactical operations, with 
transport-tvpe helicopters operating in 
combat zones that range from 50 to 
100 miles in depth. This calls for 
helicopters in three payload classifica- 
tions: light cargo (14 tons), medium 
cargo (3 tons), and heavy cargo (5 
tons). 

For a complete program, Army will 
need 252 cargo helicopters for each 
field army, enough to lift a complete 
regimental combat team without its 
wheeled equipment. Operating in rough 
terrain with its present helicopters, the 
Army experiences 664% availability. 


Air Force 


USAF currently is operating about 
the same helicopters used by the Army, 
but in smaller numbers and for more 
specialized missions. Air Rescue Serv 
ice operates all over the world, on call 
to haul survivors out of isolated areas 
in case of accident. 
> Air Force Missions—The intra-theater 
airlift mission involves troop carrier op- 
crations, cargo hauling, supply and res- 
cue work. ‘This is of particular im- 
portance in arctic areas, where not only 
accidents, but outposts such as radar 
stations call for communication with 
isolated spots, frequently in marginal 
weather. 

Sikorskv’s H-19 is looked upon by 
USAF as an interim helicopter, pending 
availability of larger designs. This vear, 
after prolonged delays, deliveries of the 
Piasecki H-21B were started and soon 
they will be incorporated into the as- 
sault transport operation. 

Air Force spokesmen, primarily con- 
cerned with fast fighters and longrange 
bombers, view the helicopter somewhat 
coolly as a Zone of Interior short-haul 
carrier. Onh new use they can men- 
tion is the possibility that copters will 
find a place in supplying missile launch- 
ing sites. For longrange planning, 
USAF is interested in aircraft of better 
tange, payload and speed. 


Navy 


Like USAF, the sea-going Navy uses 
liclicopters for specialized missions: 
rescue, utility, submarine detection. In 
1954, the American Helicopter Society 
gave its annual Kossler award to the 
Navy in recognition of progress made 
the previous year in adopting the heli 
copter for ASW activity. Simece then, 
equally great advances have been made 
in minesweeping efforts. 

Helicopters used by Navy include the 
Bell HTL, HSL, Piasecki HUP, Hille 
HTE, Kaman HTK, HOK and the Si 
korsky HO3S, HO5S, HO4S and HSS 
The HSL, designed for anti-submarine 
work, is capable of launching a weapon. 
> Marine Enthusiasts—Greatest helicop 
ter enthusiasm in the Navy rests, how- 
cver, in the Marine Corps. USMC 
officers at Quantico are more tolerant 
than their Army and Air Force brethren 
of the helicopter’s limitations. They 
report that maintenance is a problem, 
but it is a less trying one with each new 
model delivered by the industry. 

Secret of Marine enthusiasm for th« 
helicopter lies in its potential as a cat 
rier to insure success in beachhead as 
saults despite arrival of the atomic 
bomb as a tool of war. The Marines 
know that massed ships off another Iwo 
Jima could be wiped out with a single 
blast. A scattered fleet with helicopters 
to carry the troops ashore and_ place 
them where they are needed to fight 
will form a new unit called the “‘strik- 
ing amphibious force.” ‘The necessary 
effort is to achieve dispersion for the 
ships and avoid the water line at the 
most critical time, that of the initial 
assault. 

Landing craft, the Marines 
nize, offer a lucrative target for atomic 
attack. Helicopters do not. This ad- 
vantage holds for the provision of sup- 
plies to the fighting men after the bat- 
tle is under way, and the evacuation of 
wounded. To facilitate this type of 
operation, the Marines predict conver 
sion of battleships into carriers, pro 
tected by cruisers turned into missile 
launching stations. 
> Equipment Redesign—Much Marine 
equipment must be redesigned so that 
it is transportable by helicopter. ‘The 
aircraft itself must be of the transport 
category. At present the Marines favor 
the Sikorsky HRS, supplemented by 
the Kaman HOK for observation and 
liaison missions. These are replacing 
the Bell HTL and Sikorsky HOSS. 

Next will come the Sikorsky twin 
engine helicopter, the HR2S, not vet 
being delivered for operation. The 
manufacturer this year will open a new 
plant for assembly of this 26-man as 
sault transport. 

Copters to come, the Marines say, 
must have further improved perform- 
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has made it the ever-growing choice of 
progressive airlines the world over. 
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Behind the Viscount stand the great 
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Group— internationally famous as general 
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BELL 47G SPRAY COPTER 


ance and carry 6 to 
Combat radius of the 
be 100 miles. 


tons payload. 
rotorcraft must 


The Convertiplane 


alk to a military helicopter expert 
in 1955 and you will talk about con- 
vertiplanes. ‘There are none who will 
agree with those industry spokesmen 
who characterize the convertiplane as a 
poor helicopter and a poor airplane. 

The Air Force today looks upon the 
helicopter, at the working level, as an 
interim aircraft. 

The Marines want their big assault 
transport five or 10 years from now to 


BELL H-13G ARMY 


have a speed of better than 200 knots. 

I'he Army’s most outspoken helicop 
ter enthusiast—and critic—Col. William 
B. Bunker, last year was chairman of 
a working group of the Air Coordinat 
ing Committee that called for greater 
speed in convertiplane development. 
lhe report emphasized both military 


and commercial applications of this 
type of vehicle 
> McDonnell and Bell—To date, two 


convertiplane projects have been un 


veiled. They are the McDonnell XV-1 
and the Bell XV-3 Both are joint 
USAF-Army projects and both are small 
aircraft. In addition, Navy is reported 
to have initiated development of a 























EVAC COPTER 


larger troop-carrier version to meet th¢ 
Marine demand for something big and 
fast. 

Without attempting to define th« 
state of the art 
some facts that are 
ACC committec 
authorities on the convertiplane. 
ing carefully the danger of 
these appear to be 
e There are no technical obstacles to 
the production of a 
vertiplane of the unloaded rotor type 


today, there are 
accepted by the 


and other 


exact 


recognized 
Skirt 


overselling 


Satistactory con 


Other configurations present problems 
calling for further research and 
opment. 


e All military services need a converti 


devel 
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PIASECKI H-21A RESCUE 
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KAMAN HTK-1 TURBINE COPTER 














plane. 
that can carry 


Major requirement is for one 
50 to 80 passenger it 
1 speed of 200 to 400 mph 

¢ Commercial application lies 10 years 


in the future. The operating costs 
should be lower than those of a 
parable helicopter, but higher than an 
airplane. 

Except in the closed ivory 
where design engineers wrestle with 
new aircraft ideas, little is said about 
the mechanical problems to be solved 
in development of a 


com 


towers 


successful con 


PRECISION FABRICATION AND 
MACHINING... of stainless steel, 
aluminum, titanium and other high 
capacity metals to exact specifications. 


HIGH TEMPERATURE BRAZING... 
for jet and rocket engine parts requiring 
close tolerances, high strength and maxi- 
mum heat resistance. 


ALL-METAL HONEYCOMB 
FABRICATION. .. resulting in 50 to 
80% lighter weight for precision aircraft 
and guided missile parts. 


SPECIALIZED METALWORKING 
OPERATIONS... such as Heat-Treat- 
ing, Stress Relieving, Cleaning, Spin- 
ning, Tube-Bending and many others. 
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t may be that perfection of Commercial 
iC ypt ob that is keeping 
people busy, will lead to the About 125 civilian helicopters wer« 
ertiplane as a logical next ste] roduced by U. S. manufacturers 
iddition to the official militar 1954, a new record The figure 
ts already mentioned there 1 pares with 110 in 1953 and 
umber of private ventures under +90 in the years of 1946 to 1952 
ind convertiplane enthusiasts ar the whole history of commercial sales 
find. ‘Their fast-growing prof ind at least 65 of the total represents 
p, the Convertiplane Pi iircraft exported to other countries 
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t > Copters in Service—The total number 
t helicopters in operation in this coun 
military, probably 


outside of the 


@ Twigg’s imaginative, practical ana 
vigorous approach to your development 
problems will speed your project to 
completion . . . will supply the facilities 
to turn ideas into finished, functional 
parts and assemblies. 

Whatever your product requires . . 
precision fabrication, lightness with 
strength, heat or corrosion resistance 

. call on Twigg! Write for your copy 
of our facilities brochure, ““TWIGG 
CAN DO IT,” today! 


MANUFACTURING FOR AIRCRAFT: 


combustion chambers, transition liners, turbine 
casings, tail cones, after-burners, axial flow 
compressor vane ond shroud assemblies 
and other components. 


= 
"EE AF > a 


DEPT. A-12 
BRAZIL. 
INDIANA 


wesiern Representative, Wellet Distributing Co. 
3308 Winthrop Avenwe + Fort Worth, Texas 
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@ HELICOPTERS 


does not exceed 150. Of these, only 

20 are operated by certificated airlines. 

As of last Sept. 30, they were dis- 

tributed among: 

e Helicopter Air Service, Chicago, six 

Bell 47s. 

e¢ Los Angeles Airways, three Sikorsky 

S-5ls and four S-55s. 

e Mohawk Airlines, Inc., Ithaca, N. Y., 

one §-55. 

e National Air Lines, Miami, Fla., 

S-55. 

e New York Airways, five S-55s. 
The remainder of the commercial 

helicopters are distributed among the 

small but fairly prosperous group of 

charter service operators who, after a 


one 


pnt 


The First Dimensionally Stable Tooling Plastic for 


STRETCH PRESS, HYDROFORM AND DROP HAMMER DIES 


few lean years, have found how to get 
more out of rotary wings than either 
the military or the airlines. Secret of 
their success: using the helicopter for 
highly specialized operations, for jobs 
that no otker vehicle can do and 
charging a rate that insures a profit. 
There is a wide variety of equipment 
available for the private operator. In 
addition to the standard Bell and Si- 
korsky models, Civil Aeronautics Ad- 
ministration has issued airworthiness 
certificates for helicopters built by 
Cessna, Hiller, Kaman and McCul- 
lough. Certification procedure is re- 
ported under way for a number of others, 
including aircraft made by Doman, 


: Tooling TIME.70% 
© Isoling COSTS. 50% 





MASTER CONTOUR BLOCKS 


CHECKING FIXTURES 


DRILL AND ROUTER FIXTURES AND MANY OTHER APPLICA. 
TIONS THROUGHOUT THE TOOLING INDUSTRY 


Rovting and Drill Fix- 
ture made of Ren-ite 


Canopy Opening Checking Fixture, show- 
ing the use of Ren-ite Plastic stock tubing 


REN-ITE is a modified Epoxy thermosetting resin for use as a laminating plastic without 
application of heat or pressure for general tooling applications. Cured, non-toxic, non- 
corrosive, easy to patch, not brittle, bonds to any material. Packaged in premeasured cans, 
complete with resin and hardener for immediate convenient use. We invite you to try Ren-ite 
products in your tooling program. Write for further information and price schedules on 


complete Ren-ite line. 


@ FREE ENGINEERING SERVICE—NO CONTRACTS REQUIRED @ 


PLASTICS, INC. 


LANSING 4, 
OFFICES IN CHICAGO, CLEVELAND, DETROIT 
LOS ANGELES, NEW YORK AND ST. LOUIS 


The Dimensionally Stable Tooling Plastic’’ and 
are Trademarks of Ren-ite Plastics, Inc 


POST OFFICE BOX NO. 1256, 


**'Ren-ite, 





Comminuted for Quality” 





Glenview Metal Products, Brantly, 
American Helicopter and Piasecki. 

> Many Jobs—The private operators 
haul cargo and passengers on construc 
tion projects, spray crops, patrol pipe 
and power lines, carry out mapping, 
advertising and fishing projects. The 
relatively new field of offshore pctro 
leum drilling has opened a vast market 
for the operators of charter helicopter 
SCIVIces. 

Airline operators universally 
money Carrying passengers, mail and 
cargo. In some cases, such as the 
outstanding service provided by Sa 
bena in Europe, the airline can prove 
that the loss in helicopter operations 
is more than returned by the additional 
traffic it feeds into the fixed-wing trunk 
routes. 

In this country, helicopter passenger 
service is subsidized by mail payments, 
just as other airline service depends on 
federal payments from the Civil Aero 
nautics Board. Importance of existing 
scheduled services is that they are 
building up a backlog of experience 
which is an essential requirement for 
further advances. 

Clearly, the proposed program of 
lend-leasing Army helicopters to the 
airlines will permit an acceleration of 
this effort. 
> Problems for Operators—The standard 
short-haul carriers, the airlines who 
admittedly are in need of the much 
hoped-for DC-3 replacement, seem to 
have lost some of their enthusiasm for 
the helicopter, pending development 
of a successful transport capable of 
carrving 40 or more passengers. Prac 
tically all of them depend on subsidy 
for the success of their fixed-wing oper 
ation. Economics of the present-day 
helicopter makes the substitution of 
rotary wings a fiscal impossibility for the 
short-haul operators. 

In addition to the dollars-and-cents 
problem, the would-be helicopter air 
line faces almost all of the mainte 
nance troubles that annoy the military 
services. And there are a few extras 
thrown in: 

e The helicopter is noisy, and unless it 
can land in downtown areas, where 
few people want it today, its big ad 
vantage as a Carrier is gonc 

@ The helicopter, to be successful in 
commercial service, must operate on 
time and in all weather. Navigation 
aids and improved instruments must 
be provided. 

e The helicopter needs a downtown 
landing area. Manufacturers feel that 
communities should delay final action 
on heliport plans until the airlines have 
specified what kind of performance 
they demand from the aircraft. The 
airline operators, on the other hand, 
have indicated they feel the helicopter 


lose 
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should be designed to fit the heliport, 
not vice versa. 

> Turbine Copters—There is growing 
interest in the turbine engine as a pos 
sible answer to payload and vibration 
problems. Bell, Kaman, Piasecki and 
Sikorsky have turbine-engine helicop- 
ters. The Sikorsky S-59 in 1954 set 
new speed and altitude records, taking 
the honors away from the Piasecki 
H-21. 

Of greater import is the application 
of turbine engines to Piasecki’s giant 
YH-16, 40 passenger tandem-rotor 
transport. 

First model, powered by two Pratt 
& Whitney 1650-hp. reciprocating en 
gines, still is undergoing flight tests. 
Even before the program finished, 
nouncement was made that the odd 
units will be removed, replaced by tur 
bines, under contract negotiated with 
the Army. 

Second Piasecki model, the YH-16A 
soon will make its first flight. It is 
powered by two Allison T38 turbines. 
Indications are that success of the H-16 
project, launched originally by USAF's 
Air Research and Development Com- 
mand, may depend on its performance 
with turbine engines, which hold a tre- 
mendous advantage in providing in 
creased payload. 
> Guinea Pigs—One of the refreshing 
things about the past year in the heli- 
copter field, in addition to the grow- 
ing maturity of the industry, is the 
frank admission of present commercial 
urban passenger carriers that they are 
the guinea pigs in a new and—at this 
time—perilous business. 

The operations in Los Angeles, Chi- 
cago, New York and those by Mo 
hawk and National, have resulted i 
flood of useful information traded freely 
among the operators. All of them are 
conducting services on a conservative 
basis that is a credit to their manage 
ment. 

There have been no bad accidents to 
raise the public eyebrow, there have 
been no loud screams about the noise 
nuisance and there has been good prog- 
ress toward holding maintenance and 
operating costs at a minimum. 

In November 1952, the Port Au- 
thority of New York predicted the city’s 
helicopter passenger traffic would be 
more than 6 million by 1975. Similar 
predictions have been made for a num- 
ber of other areas. 

It is generally accepted now, 20 
years before 1975, that these things 
still can happen and the New York 
dream will not dissipate like the post- 
war fantasy of a sky black with private 
airplanes. 

Saving that dream is up to the heli- 
copter industry, which will have to pro- 
duce the equipment to make the dream 
come true. 
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Senior Member, 


Valve Talk 


for WM. R. WHITTAKER CoO.., Ltd. 
by Marvin Miles, 
Aviation Writers Assn. 


Remember the famous Liberty engine of World War I? 
Allison — since 1929 a division of General Motors — produced 


model parts for the first Liberty and later rebuilt between 


2000 


and 3000 of the engines to begin a story of aircraft powerplant 
development that has become world renowned. 

The company started back in 1913 when James A. Allison 
organized the Indianapolis Speedway Team Co. to build racing 
cars. But the company’s racing phase was short-lived, for with 
America’s 1917 entry inte war, Allison offered the little shop’s 
specialized abilities to the government. 


Achievements credited to the firm 
since that early date represent innova 
tions in design and production as well 
as steady increases in power output, 
durability and power-to-weight ratios 
the mark of outstanding success in the 
aircraft engine field. 

With its liquid-cooled V-1710 Alli- 
son started a series of powerplants that 
continued for 18 years, following “a 
never-ending process of test and re- 
design, followed by rnore tests of ever- 
increasing severity.” 

Pre-war production of the V-1710 
hit 1000 engines a month by Pearl Har- 
bor, with Allison engines already pow- 
ering fighters in combat over Africa 
and China. Then expansion followed 
expansion during the war years and by 
1943 the company tipped a peak pro- 
duction of 2100 engines per month 

At war’s end, 70,000 V-1710s had 
been delivered and the 1000 h.p. model 
of 1937 (first ever achieved) had been 
refined to deliver 1600 h.p. at takeoff 
and was combat-rated at more than 
2000 h.p. 


Allison continued manufacturing 
this engine until 1948 and holds the 
distinction of powering the last pis- 
ton-engine fighter ordered by the 
Air Force, the North American F-82 
Twin Mustang. 

But the vast new field of jet power 
had not been ignored. Four years ear- 
lier the company had tooled up to pro- 
duce the J31 and the J33 centrifugal 
flow turbojets and the first of these new 
powerplants was delivered in January, 
1945. At the end of the war seven 
months later, production had reached 
300 engines per month. 

The J33, lowest cost aircraft engine 
per pound of thrust ever built, pow 


ered America’s first production jet 
fighter, the Lockheed F-80 Shooting 
Star. It became the first centrifugal 


type to log 1000 hours without a major 
overhaul and recently set a record of 
1400 hours. Among other aircraft it 
has powered the Grumman F9F Pan 
ther and Cougar. 


Shortly after the war Allison took 
on production of the axial flow J35 and 








boosted its thrust from less than 4000 
pounds to 5600 pounds (7200 pounds 
with afterburner) to power such air- 
craft as the Republic F-84 Thunderyjet 
that raked the Reds with fighter-bomb- 
er tactics in Korea and the Northrop 
F-89 Scorpion now on intercept duty in 
Strategic areas. 

And from this engine came Alli- 
son’s newest and most powerful jet, 
the J71, which turns out nearly 
double the thrust with the highest 
compression ratio ever achieved in 
a single-compressor jet. It’s flying 
today in the twin-jet Douglas RB-66 
reconnaissance bomber, the Douglas 
B-66B bomber and the McDonnell 
F3H Demon. 

In addition, Allison has dug deeply 
into the turboprop field and come up 
with a series of outstanding engines — 
the single power section T38 and the 
40, with two power sections mated 
through a common reduction gear, both 
developed under Navy sponsorship, and 
the new T56, rated at 3750 h.p. 

The T40 today is powering such air- 
craft as the Convair R3Y Tradewind 
and the Navy's new vertical takeoff 
fighters, the Convair XFY-1 “Pogo” 
and the Lockheed XFV-1 — an engine 
selected because of its reliability and 
high power-to-weight ratio. 

The new T56 powers Lockheed’s 
four-engine C-130 and Convair's 
C-131C and, in addition, is now being 
entered in the commercial aviation field 
for the first time with a model that 
promises to dim the smug smile of 
many a British engine executive. 


Whittaker is proud, indeed, to have 
shared in small measure, the successes 
of this great General Motors division, 
especially with its series of valves on 
the new J71; valves controlling inlet 
screen actuation, compressor bleed, 
anti-icing, afterburner cooling, jet 
nozzle override, fuel pump manual! 
lubrication, quick fill for engine fuel 
manifold and afterburner “hot streak” 
ignition. 

Sharing in such successes as those 
achieved by Allison is, in a sense, 
itself success. 
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ENGINEERS, sre organizational 


lines a barrier to your advancement? 


Tomorrow’s engineering groups cannot be led by 
specialists so narrow they aren’t able to under- 
stand the language of other groups and depart- 
ments. The weapons systems engineer must be 
concerned with a military operation “from 
problem to POW!” Men lacking a broad base of 
experience will be seriously handicapped. 


Engineers can get that broad experience more 
readily where a company makes an effort to give 
it to them. TEMCO is such a company. 


narrowly confined, you should write to 
TEMCO for details of their program and 
weigh the many advantages offered by this 
The new engineering training program at forward-looking young company. 

TEMCO not only helps a man develop his spe- 

cialty, but offers a unique Rotation Plan which TEMCO has openings at all levels for engi- 
enables engineers with the ability and interest to neers with experience in Aerodynamics, 
spend a period working in various groups other Electronics, Servomechanisms, Structures, 
than their specialties. Other phases of the Materials and Processes, Applied Mathe- 
program include graduate and under-graduate matics, Airframe Design, Dynamics. 
courses leading directly to college 
credits and advanced degrees. 





If you are interested in 

If you are working under an organ- ae 
: , joining a growing weapons 
izational structure that keeps you systems organization, write 
full particulars to E. J 
Horton, Jr., Engineering 
Personnel, Temco Aircraft 


Corporation, P. 0. Box 
6191, Dallas, Texas DALLAS, TEXAS 

















@ BUSINESS FLYING 


Key to America’s mid-century managerial revolution, business flying 

continues to boom with no limit yet in sight. Over 18,000 business 

aircraft flew nearly 4 million hours and well over half a billion 

plane-miles last year. This year will be still bigger with industry 

raising its estimated $200,000,000 investment and 

$175,000,000 annual expenditure for equipment and maintenance. 
Future prospects optimistically are put at 40,000 to 50,000 

corporate-owned aircraft in 1965; conservatives say 24,600 

will be the limit. Buyers still seek a multi-engine transport designed to 


business requirements. Even Cessna’s new 620 is too slow at 250 mph. 
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BEECH TWIN BONANZA 


AERO COMMANDER 


PIPER APACHE 


Business Flying Holds Steady Course: 


The only aviation curve that doesn’t bounce up and down is the one 
based on business flying statistics. 
It started to go up in 1946 and has climbed steadily ever since. The 
reason: Business flying is one of the keys to the mid-century revolution in 


American industry characterized by decentralization of factories and offices. 


Undoubtedly there is a point at 
which the business flying curve will level 
off, but nobody will predict where that 
point is located. Industrial dispersion 
continues, stimulated in 1955 by the 
nature of thermonuclear warfare, 
municipal congestion, the tax situation, 
the labor market and the growing ac- 
ceptance of the corporate airplane. 

There are other factors. Most obvi- 
ous is the general optimism of U.S. 
businessmen, who plan no curtailment 
of their investment in new plants and 
equipment. There is the sectional com- 
petition typified by the emigration of 
the textile industry from New England 
to the south and the boast of Puerto 
Rico that its products are delivered to 
any stateside market in 12 hours. 

And U.S. corporation’s have dis- 
covered they cannot afford to have 
high-salaried executives spend days in 
travel that could be accomplished in 
hours by air. 

The growing complexity of American 
industrial products has brought a tre- 
mendous upsurge in the number of 
businesses that sell service, either un- 
adulterated or in the same package 
with their machinery, electronic de- 
vices or chemicals. Pure service, of 
course, is provided by the consultants 
who are experts in engineering, man- 
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agement, labor relations, public rela- 
tions, accounting Or economics. 

The scheduled airlines do not pro- 
vide the travel flexibility needed by 
modern corporations—they must follow 
rigid schedules and serve only a bare 
10% of U.S. airports. For this reason, 
it is estimated that business flying ac- 
counted for 3.9 million hours of air- 
plane time in 1954. This was 44% 
of all flying outside of the military and 
scheduled carriers. 
> Facts and Figures—Statistics on busi- 
ness flying are not easy to get and there 
is no guarantee of their accuracy when 
they are uncovered. Best figures prob- 
ably are those provided by the Civil 
Aeronautics Administration, but both 


the Aircraft Industries Assn. and the 


National Business Aircraft Assn. tend 
to be less conservative. 

Newest CAA compilation, released 
two weeks ago, contains these facts 
e There were 3.6 million hours of 
business flying in 1953. Estimated in- 
crease in 1954 was 8.1% to 3.9 million 
hours. 

e Business flying is growing faster than 
any other category. 

e Between 1946 and 1953 the number 
of hours flown in business transporta- 
tion increased 3.4 times. 


eIn 1953, business transportation ac- 
counted for one million more hours 
than flown by all the scheduled domes 
tic airlines. 
eIn 1953, 35,070 airplanes—57% of 
all in general aviation—did some busi- 
ness transportation flying. 
e Predominant in business flying is the 
4- or 5-passenger single-engine execu- 
tive plane. This type accounted in 1953 
for 1.7 million hours, 47% of the busi- 
ness total. 
e There were 5,930 one- and two- 
place planes used for business trans- 
portation; 10,630 of the larger single- 
engine aircraft and 1,650 multi-engine 
aircraft. There were 10 helicopters. 
© Of 18,220 business aircraft, 9,470 
were owned by corporations and 8,570 
by individuals. Of the corporate-owned 
fleet, 7,670 were operated by com- 
panies not in the aviation business. 
e The 1954 estimate of 3.9 million 
hours and 546 million plane-miles rolled 
up by business aircraft compares with 
3.2 million hours and 518 million 
plane-miles flown by the domestic air- 
lines. 
> Still Booming—There is no indica- 
tion of any letup in the business flying 
boom. Some pessimists predicted that 
end of the excess profits tax in 1954 
would ground a great many enthusias- 
tic business fliers. NBAA spokesmen 
claim the end of the levy had the oppo- 
site effect and that the market for 
business aircraft has increased. 

One estimate says U.S. business has 
$200 million invested in planes and is 
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.. + @ propeller pitch control transmission 


~“ assembly for Beech Aircraft Corporation. 
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In order for the hydraulic motor 

to function properly, the tolerances 

on practically all of the dimensions 

had to be held to within .0001” or .0002” 
for squareness, parallelism 


and concentricity. 
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RILEY-TEMCO TWIN NAVION 


paying out $175 million a year for 
equipment, maintenance and other 
necessaries. 

> Equipment Complaints—The entir 
subject of equipment is one that has 
kept the business flying market in a 
state of mild dissastisfaction ever since« 
World War II. Biggest display of cor- 
porate aircraft in history, held last No 
vember in Dallas, lent emphasis to 
major complaint that there is no multi 
engine transport designed with business 
flying requirements primary in the 
manufacturer's mind. 

A growing number of improvements 
and power additions have been dreamed 
up for the venerable Douglas DC-3 
and there is a substantial school that be 
lieves this plane remains the best bet 
for corporate buyers. 

Typical DC-3 conversion provides 
Pratt & Witney R2000-D5 engines, 
bringing cruise speed up to 214 mph. 
A new and lighter propeller, lighter 
exhaust, improved cowl flaps and inte 
gral steps also are added. With plush 
interior, the selling price runs about 
$275,000. 

Converted or not, there are nearly 
300 DC-3s in America’s corporate fleet 
and they are a common sight at any 
fairly busy airport. From a standpoint 
of numbers, they are exceeded only by 
the famous Twin Beech Model 18, a 
much smaller and slower aircraft 

Other regulars serving corporations 
with a need for multi-engine reliability 
today, approximately in the order of 
their popularity, are: 
¢ Lockheed Lodestar. The originals 
are wearing out and parts are hard to 
find. Lear Aircraft has introduced a 
converted Lodestar, nicknamed the 
Learstar, that is stripped down and 
souped up to make a comfortable 10- 
passenger transport. Elaborate Lear job 
runs cost higher than that quoted for 
converted DC-3, $350,000-$385,000 
e Aero Commander. A five- to seven- 
passenger transport with high wing 
Basic price is $66,000. 
eGrmmman Widgeon and Mallard. 
Both amphibian, these are favored by 
companies that use their planes to carr 
executives and customers to hunting 
lodges and fishing camps 
e De Havilland Dove. Seats eight to 
13 passengers. Built in England, it is 
powered by the manufacturer's own 
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MISSILE SYSTEMS 


Research and Development 





Physicists and engineers at Lockheed Missile Systems 
Division are engaged in a group effort 


covering virtually every field of science. 


Missile Systems Division scientists and engineers discuss a new missile 











systems concept in light of tactical requirements Left to right: 
Dr. H. H. Hall, nuclear physicist; 1. H. Culver, system development 

. division engineer; Dr. R. ]. Havens, research scientist; W. M. Hawkins, 
chief engineer; Dr. Ernst H. Krause, nuclear physicist and director of 
research laboratories; $. W. Burriss, experimental operations division 
engineer; Ralph H. Miner, staff engineering division engineer; and 


Dr. Eric Durand, nuclear physicist 


Continuing developments are creating new 
positions for those capable of significant contributions 


to the technology of guided missiles. 


Sobletd  rron 


research and engineering staff 
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USAF Thunderjets afford convincing evi- 
dence of the nation’s air power. They have 
in their equipment Kohler Precision Con- 
trols. Kohler Co. is a leading supplier to 
manufacturers of jet engines, commercial, 
military and private aircraft. 

Facilities for aluminum forging, casting, 





machining, anodizing are maintained in 
one Kohler plant—with an experienced, 
precision-skilled organization. 

Our engineers develop valves, fittings 
and kindred controls to specification for 
volume production. Call on us for your 
next requirements. Write for booklet. 


Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES ¢ HEATING EQUIPMENT ¢ ELECTRIC PLANTS © AIR-COOLED ENGINES © PRECISION CONTROLS 








BEECH SUPER 18 


Gypsy Queen engines, cruises at 179 
mph. Basic price: $95,000. 

e Beechcraft Twin Bonanza. Six 
sengers, $70,000. 

e Twin Navion. Four 
is a single-engine plane, modified into 
a twin; $28,500 plus the original air 
frame. 

e Cessna 310. 
of 205 mph. at 
$50.000. 

e Piper Apache. Four passengers; $3 
500. 

> New Beech—During 1954, Beech 
craft introduced its new Super 18, 
vastly improved version of the original 
twin. Tagged at $99,000 for the basi 
aircraft without optional equipment, it 
has no more room than the much olde: 
D-18 but performance has been im 
proved greatly. 

Powered by two Pratt & Whitney 
R985 engines, cruising speed is about 
200 mph. Range is well over 100 
miles. Interior comfort also has been 
improved, providing more head room, 
larger windows, integral 
soundproofing. There are seats for five 
passengers in addition to the crew 
> Cessna 620—None of these planes 
meets fully the requirements set down 
by NBAA for an ideal multi-engine cor 
porate transport. Current white hop 
of the business pilots now appears to 
be the new Cessna 620, a four-engin« 
business airplane that will be demon 
strated to buvers later in 1955 

The Cessna 620 is tentatively priced 
at $300,000. It will have seats for eight 
to 10 passengers and will be pressur 
ized for comfort at altitude. Power will 
come from four Continental GSO-52¢ 
engines of 320 hp. each. 

NBAA is slightly disappointed with 
the Cessna 620 on two scores: the speed 
is given as 250 mph., less than th 


passengers. It 


Five passengers; speed 
cruising altitude; 


steps ind 


quested 300, and the members still ar 


inclined to favor a two-engine con 
figuration. Interest in the new plan 
runs high, however, and substantial 
sales are predicted once the perform 
ance is demonstrated. 

> Foreign Designs—Two new forcigi 
aircraft also mention as po 
tential members of the corporate fleet 
They are the de Havilland Heron and 
the Royal Gull. 

Like the Cessna 620, the form 
four-engine plane, powered by the 
de Havilland Gypsy Queen 30 Mk. 2 
power unit. Available in eight- to 17 


deserve 
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Giannini 


REGIONAL SALES OFFICES 


G.M. GIANNINI 


NEW Model 36128 Rate Gyro is a rugged, 
medium size, oil damped unit, designed for 
aircraft and missile control or telemetering. 
This high accuracy instrument is enclosed in a 
hermetically sealed case and features an 
internal thermostatically controlled heating 
element that keeps the oil at a uniform tem- 
perature and provides a constant damping 
factor over a wide range of environmental 
temperatures. The Gyro operates from a 3 
phase 400 cycle power source and is available 
with cither a noble metal precision potentio- 
meter pickoff or standard synchro type pick- 
off. High level electrical outputs proportional 
to angular velocity are available from either 
type pickoff and can be used directly for 
recording control or indicating purposes, with 
little or no amplification. @ This instrument 
is available in a wide variety of operational 
ranges of from 15 to 250 degrees per second 
and with damping ratios between 0.5 and 0.6 
of critical. Built-in mechanical stops prevent 
excessive gimbal over-travel and prevent 
damage due to velocities beyond rated range. 
Because the inner mechanism is floated in oil, 
this Gyro is capable of operating under extreme 
conditions of vibration and shock. 


Giannini also manufactures free, directional 
and vertical gyros. Write for literature. 


DIRECTIONAL GYRO 
MODEL 3211 


FREE GYRO SET 
MODEL 1119 


AIRBORNE 


INSTRUMENT DIVISION 





580 Furrn Ave., New York, N. Y. * JUpsow 6-7500 
8 So. Micuican Ave., Cuicaco, Iu 


918 E. Green Sr., Pasapena, Cauir 


¢ ANpover 3-5272 


* RYan 1-7152 


& CO.,INC.* PASADENA 1, CALIFORNIA 
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Honeywell 


@& The new Heiland Series 700C 
Recording Oscillograph will give con- 
sistent, unfailing service, provide a 
broad range of galvanometer fre- 
quencies and sensitivities, a wide se- 
lection of record speeds, and as many 
channels as you need. 


For example, the Model 712-C fea- 
tures a 12-inch record width, with 
up to 60 channels. 


If that’s more than you need, the 
708-C carries an 8-inch record with 
up to 36 channels. 


ACCESSIBLE 


easy to operate . 


Both models feature record speeds 
from .03”/sec. through 144”/second. 
Galvanometers with unequalled sen- 
sitivity ratings are available in fre- 
quencies up to 5000 cps. Either model 
may be relay-rack mounted if desired. 


Heiland Series 700C Recording Os- 
cillographs will simplify and expand 
the scope of your dynamic testing. 


atetland: (Ht 


Easy access to galvanometer 
and damping resistor network 
is provided from the front by 
means of a hinged cover door. 





Separate light-tight record 
drums permit easy daylight 
loading; access to drive gears 
permits instant selection of rec- 
ord speed ranges. 


Write for Bulletin 700C-A for complete details. 


A DIVISION OF MINNEAPOLIS- 


HONEYWELL 


130 E. 5th Ave Denver 3. Colo. 


@ BUSINESS FLYING 


seat configurations, it cruises at 185 
mph. Price of the Heron is quoted at 
$195,000. 

The Royal Gull is a_ twin-engine 
amphibian, designed and used for many 
years in Italy. It was shown in 1954 by 
Royal Aircraft Co. of Milwaukee, a 
subsidiary of Kearney & Trecker Corp 
This firm has plans to import the basic 
plane from Piaggio & Co., of Italy, in- 
stall American components—including 
Lycoming engines—and sell the com- 
pleted aircraft for about $65,000. 
> Airline Types—For the ultimate in 
corporate luxury and speed, as well as 
expense, it is possible to buy twin- 
engine Convair or Martin liners. 

There are not more than 20 air- 
craft of this class now in private opera- 
tion, flown for such corporations as the 
Chicago Tribune, Ford Motor Co., 
American Can, Union Carbide and 
Carbon, and a couple of major oil pro- 
ducers. 

Properly equipped and ready to fly 
anywhere in the world, planes in this 
class cost about $800,000. 
> Defense Aspect—With today’s em- 
phasis on national defense, more atten- 
tion is being given to another asset of 
the corporate-owned air transport sys- 
tem: its airlift potential in case of a 
national emergency. 

MOBAF is the name of a plan drafted 
by NBAA and now under considera 
tion as part of the national mobiliza- 
tion plan. It stands for Mobilization of 
Business Aircraft Fleet. 

The program calls for preparation of 
contracts between the aircraft owners 
and the federal government for use of 
available planes for emergency military 
and civil defense missions in event of 
war. 

A plan of operation has been pro 
posed, under which pilots who were 
under contract would report their po- 
sition at once and make themselves 
and their planes available to the di 
rector of a master aircraft control center. 
Missions would be assigned, depend 
ing on the location of aircraft and their 
capabilities. 
> Predictions—To estimate the exact 
size of the business aircraft fleet that 
will be available in some future year— 
possibly for an airlift in some future 
war—is perilous. 

One guess is that by 1965 there will 
be 40,000 to 50,000 aircraft operated 
by 15,000 business firms. Another, 
more conservative, predicts 24,600 air- 
craft, 7,600 of them in the multi 
engine class and 17,000 heavier single- 
engine planes fitted with three or more 
seats. 

This much is sure: corporate or busi- 
ness flying appears likely to hold its 
place as the busiest sector of American 
aviation. There is no immediate pros- 
pect that the curve which started up in 
1946 will turn the other way. 
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THE BROADER VIEW 


Our complete and integrated services to the avia- presentations — now include experienced Cinema- 
tion industry—normal screen motion pictures, Scope and anamorphic photographic techniques 


sound slide-films and other related audio-visual for wide screen applications. 


WILDING PICTURE PRODUCTIONS INC. 
1345 ARGYLE STREET, CHICAGO 40, ILLINOIS Telephone: LOngbeach 1-8410 Teletype: CG 1058 


“MONOBALL” 


Self-Aligning Bearings 


wore | @| _ CONTROLS 


<P 


Pa sit (MM 
ExT Y 
" Compression & Tension Type 
a wend tin toned 


Aircraft cable is strung with spherical steel 





shells in a rigid or flexible housing sealed 
with “O” rings. 3” standard bend radius. 


%” minimum bend radius. 


CHARACTERISTICS 


ANALYSIS RECOMMENDED USE 


Stainless Steel For types operating under high temper Three T es: 
Ball and Race | ature (800-1200 degrees F yP 

1. Light Dut Cc It. Load 1 
Chrome Moly For types operating under high radial 7° : a anpremee © = a0 
Steel Ball and Race ) ultimate loads (3000-893,000 it Ibs.; Ult. tension 960 Ibs 


Bronze Race and For types operating under normal loads 2 Heavy Duty Compression Ult. Lood 1650 
Chrome Moly Stee! Ball with minimum friction requirements ibs.; Ult. tension 960 Ibs. 


Thousands in use. Backed by years of service life. Wide variety 3. Extra Heavy Duty— Compression Ult. Load 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 3050 Ibs.; Ult. tension 3900 Ibs. 

similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Address Dept. AW-55 


SOUTHWEST PRODUCTS CO. Telibg h(a me) tele lilag tae B 


1705 So. Mountain Ave. + Duarte, California 
LOS ANGELES COUNTY) 








Modernize your push-pull control system with 
Southwest Mechanical Push-Pull Controls. 
Eliminate bell cranks, pulleys, and dual 
cables. Send for ENGINEERING MANUAL 
giving detailed prints and complete specifica- 





tions covering materials, finishes, copacities, 
Please address Dent. AW-55 


1705 So. Mountain Ave., Duarte (Los Angeles County), Calif 
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give the Beaver (L-20) similar 


(Canada), 


millions of water 
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ed after 20 years develop- 
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Thousands of air 


Super Cub, 


Standard Edo seaplane floats also readily 
Cessna 170, and many other types. This year 
fly floats! See your dealer or write for Edo 


installed on Piper Tri-Pacer, 
float brochure. 


flexibility. 


smooth handling 
1g gear are installable on 
give you unmatched utility. 
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BUSINESS FLYING 


PIPER PA—18-A DUSTER 


Farm Planes Move Into Spotlight 


By Erwin J. Bulban 


Agricultural airplanes, now putting an estimated extra $3 billion 
annually into the U.S. farmer’s pocket, are heading out of their “supporting 
tole” in the single-engine aircraft picture and shooting for equal billing with 
the industry’s current “star”—the business plane. 

This is one of the clearest of near-future trends in the lightplane 


industry. 

In single-engine business _ planes, 
competition will continue to be fought 
in the salesroom rather than on the 
drawing boards. 

Do not expect any spectacular pro- 
duction gains in 1955—the number of 
units will be fairly close to 1954’s total 
of about 2,600. 


Agriculture 


Civil Aeronautics Administration re- 
ports that agricultural aircraft dollar 
volume is more than $50 million, al- 
though industry observers say that, be- 
cause of faulty reporting by operators, 
a more accurate figure would be $60- 
$70 million. 

Dollarwise, this volume has been in- 
creasing some 10% annually for the 
past few years, and this steady growth 
is expected to show a sharper rate of 
increase in the near future, Central 
Aircraft, Yakima, Wash., one of the 
top spray/dust outfits in the U. S., in- 
forms AVIATION WEEK. 

The country’s agricultural fleet of 
over 7,000 planes is now helping to 
farm about one acre in every six in the 
U.S. Last year it dispensed more than 
1 billion Ib. of dust and spray. Aerial 
sowing is also on the upcurve Opera- 
tors note that they are now sowing 
about 90% of all U.S. rice from the 
alr. 
> Time for New Planes—Agricultural 
plane experts see these factors as speed- 
ing new spray/dust plane develop- 
ments 
¢ Supply of surplus World War II 
trainers adapted to agricultural duties 


is beginning to dry up, they say, pre- 
senting a market for replacements. 
Four years ago a Boeing-Stearman 
trainer, rebuilt, was priced at about 
$2,500. The same outfit today costs 
some $8,000. An ever-tightening sup- 
ply of P& WA 450-hp. Wasps for these 
planes has boosted price of the engines 
to about five times what they were 
selling for only three years ago. 

e Rising wages and fuel and mainte- 
nance costs also pave the way for more 
economical built-for-the-job ships. 

e Research by Fred Weick of Texas 
A&M _ has sparked a whole generation 
of tailormade spray/dust planes, which 
are getting ready to take over from 
the modified workhorses. Two years 
ago Weick’s Ag-l was the only new 
agricultural airplane design available. 
It proved the predecessor of such new 
types as the Central Air Tractor, now 
in production; the Transland Ag-2, 
embodying much of the Ag-l’s design 
principles; the Fletcher Utility, 100 
of which have been ordered by Cable- 
Price Corp., New Zealand, where they 
will be shipped in prefabricated kit 
form; the Snow S-1, Weick’s new ex- 
perimental Ag-3 using Cub parts and 
designed for research on a 135-hp. 
800-Ib.-payload low-cost design; and 
two modified L-19 liaison planes being 
field-tested by Cessna following a mar- 
ket survey. 

Piper, long active in the lightplane 
spray/dust field with a high-perform- 
ance version of its Cub, expects a 
100% increase in its agricultural plane 
volume in the next few years, says sales 
manager J. W. Miller. 
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WEICK AG-3 SPRAY/DUSTER 


The Ag-3, incidentally, has 
built mostly of parts contributed by 
Piper, and the company has been evalu- 
ating the ship. It has visited the 
Piper plant at Lock Haven, Pa., and 
informed observers say that if the com- 
pany decides to build a new spray/ 
duster, the Ag-3 will be used as the 
basic design. Price is said to be about 
one-third that of Weick’s Ag-]. 
> Design Features—The new breed of 
spray/dust planes will incorporate some 
or all of these features: 

e Simplified all-metal structures de- 
signed for in-the-field maintenance 
with a minimum of special tools. Wear 
points will be readily accessible. 

e Specially designed wheels and _ tires 
will be used to take the hard knocks 
of agricultural operations. 

e Segregated sealed cockpits will 
high G-resistance for pilot safety. 
e Exceptional stability and sensitivity 
of control close to the stall will be 
expected. Good round-the-clock visi 
bility is essential to avoid hitting trees, 
fences and other obstructions. 

e Easily replaceable wing leading edges, 
regular casualties in this type of flying, 
will be used. 

> Materials—Designers and builders are 
faced with combatting the highly cor 
rosive action of agricultural chemicals 
on aircraft structures. 

Experiments by Weick on hundreds 
of materials and finishes show that 
only stainless steel and polyester fibrous- 
glass reinforced plastic are completely 
unaffected by all of the solutions used 
in the tests. Monel metal survives 
fairly well. Aluminum alloy, chrome- 
molybdenum steel and brass are de- 
stroyed by certain chemicals. 

Best all-round finish for standard 
chemicals proved to be Carboline Co.’s 
gray Furan, but its primer was found 
to adhere poorly to steel, Weick says. 
The trials indicate that Minnesota 
Mining & Manufacturing Co.’s Coro- 
Gard primer No. 9, a chromate-base 
type, shows good adherence to alu- 
minum and steel. 

One of the toughest equipment prob- 
lems ahead is properly designed chemi- 
cal applicators. Optimum spacing of 
nozzles for spraying and design of seed, 
dust or fertilizer distribution systems 


been 


h ive 
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ill for considerably more research and 
testing if most efficient, rapid and eco 


nomical use is to be made of chemicals. 


Business Flying 
All of the “Big 


na and Beech—are optimistic 
creasing their business-plane dollar vol 
1955, but this will be largels 
due to their new light twins getting 
into production stride this yea 

Mrs. Olive Ann Beech, president of 
Beech Aircraft Corp., Wichita, pre 
dicts that the firm’s 1955 commercial 
sales will be 25 higher than last 
record-breaking $20 million—but 
ndustri that Bonanza 
output will be fairly close to last year’s 


Chree’’—Piper, Cess 


ibout in 


umes in 


vear § 
estimates areé 
322 airplanes 

The lightplane builders, 
post World War II predi ( 
cagy about guessing the market A] 
though the lightplane is a proven busi 
industrial machine, relatively 
few customers are asking to be 
So the big load is on the sales teams 
Sales Appeal Sought—None of the 
top companies are talking about what 
thev have on the drawing board. The 
increased horse 
safety and styling to 


» alde d 


tions 


nessman’s 


] 
sold 


trend continues to 
power, improved 
build sales appeal 

New developments in the lightplane 
utility field would get their biggest boost 
if Army gained full cognizance over 
procurement of its aircraft, observers 
fee] Then, they say, the close part- 
nership between Army and the industry 
would quickly bear fruit that otherwise 
would ripen very slowly so long as Air 
Force, more interested in high-perform 
ince weapons than transportation, is 
the ruling buving agency 

Among the developments that surely 
would be hastened are use of turboprop 
ind turbojet powerplants and installa- 
tion of boundary-layer control systems, 
providing far better small-field perform 
ince, longer range and higher cruising 
speeds 

Customer preferences have resulted 
in several casualties in the lines pre- 
viously offered by the top single-engine 
planebuilders 

Piper acceded to overwhelming de- 
mand for its Tri-Pacer and dropped 
the companion Pacer with tailwheel 


Your 
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Single Stage & Multi Stage 
Diameters 2" thru 20” 
HIGH PRESSURES 
HIGH EFFICIENCY 
LIGHT WEIGHT 
COMPACT PACKAGE 
SPECIAL SHAPES 
DEPENDABILITY 
Since 1942 we have specialized 
in Aircraft and Electronic Blower 
Applications. This 12 years 
of “Know-How” is yours when 
you call us in on your Blower 
Requirements. 


We have 100 Active Models 
which can be adapted to your 
specific requirements. 





We manufacture the entire unit, 
including the motor, so 
responsibility for warranty 

rests squarely with us and 
schedules are met. 


“THE BLOWER YOU NEED 


IS GUARANTEED!” 


ENGINEERING fa. 


7412 Maie Avenue, Los Angeles 1, California 
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| landing gear, then upped ‘T'ri-Pacer 
| power from 135 hp. to 150 hp. 


. | Cessna discontinued its four-five- 
ae as Stan "a = place Model 195, explaining that a 


disproportionate sales effort would be 
RO ee required to justify carrying the plane. 

Steel = All Alloys ; = Of the two Beech Bonanza models, 
: 7 wae | the 225-hp. version, costing $1,000 

| more than the 205-hp. plane, reportedly 
has been outselling the latter by a verv 

| high margin. . 
| Competitive Challenge--Piper, Cess- 
na and Beech continue to maintain 
their dominant positions in the single- 
engine field. But, as always, there are 
























| eager competitors: ? 
e Helio Aircraft Corp., Norwood, 
Mass., this year will initiate a distrib- 
utorship organization to promote its 
Specialists in four-place, all-metal, certificated Helio 
: Courier. Featuring a speed range of 
Extra Light Gauges for 30-150 mph., the plane Fe price-tagged 
JETBLANKETS @ BELLOWS @ HONEYCOMB at $24,500. | 
i ae The firm has signed an agreement 
—and other Aviation Needs with Mid-States Manufacturing Corp., 
Pittsburg, Kan., to produce a minimum 
of 300 Helioplanes in three years. 
ODNEY ETALS Inc e Mooney Aircraft, Inc., Kerrville, 
9 : lex., has been reorganized, and hopes 
Mill: New Bedford, Mass. + Executive Offices: 261 Fifth Avenue, N. Y. 16 fous pee M20 eo. 
at $12,000-plus. 
West Coast Distributor! KORHUMEL STEEL & ALUMINUM CO. e Taylorcraft, Inc., Conway, Pa., is 
elale Mn A Aela-yalelthy= ) 1044 So Olive Siren a) a ee making a strong effort to regain its 
146 So. Olive Street, Los Angeles 15, Calif. position in the lightplane field with 
b as am * improved designs featuring a consider- 
able amount of plastic construction 
w y ¢ Colonial Aircraft Corp., Deer Park, 
wE - L. I., N. Y., is completing flight tests 
on its Skimmer three-placer, the only 
MINIATURE new amphibian currently making a bid 
in the single-engine business plane mar- 
VISCOUS DAMPER ket at just under $16,000 
re mene: Personal Flying 
The personal plane market remains 
the least sought-after by the aircraft 
industry. High costs have moved even 
Me)’ 43° PRICES the lowest-priced new two-or-four-place 
Es airplane far beyond the reach of the 
On Larger Quantities Of average sport pilot. 
: STAINLESS > Do-It-Yourself Kits—In some cases, 
Bh, ap pilots are turning to “build-it-yourself 
a = projects, encouraged by a group of en e 
@® SMALL SIZE STEEL thusiasts who have formed the Experi- 
mental Aircraft Assn. in Milwaukec 
2 Ro FASTENINGS e Ray Stits’ Flut-R-Bug, which the de- 
signer states will be priced at about . 
® WIDE ADJUSTMENT OAS Gay: you te eee $500, minus engine, propeller and in- 
®@ HIGH PERFORMANCE ANTI-CORROSIVE struments. A single-seat midwing de- 
@ UNIVERSAL MOUNTING first for real savings on sign with tricycle landing gear, Flut-R- 
stainless steel fastenings Bug is planned for a 65-hp. Lycoming 
For Performance Data of all kinds. 9,000 items (priced at about $100) and has an es- 


and sizes in stock, fast timated cruise speed of 90 mph. 
service on specials. e Stits’ Playboy, a single-place kit 
Write or wire for full which sells for about $995, and the 


Pn ESC oO DIVISION information TODAY! two-place-Playboy, priced at $1,285. 


e Corben Baby Ace, a single seater 

HAINES GAUGE CO., INC. ANTI-CORROSIVE weighing 569 Ib. empty, is being of- 

BRIDGEPORT ° PENNSYLVANIA METAL PRODUCTS CO., Inc fered in kit or plan form by Paul H. 
NORRISTOWN 5-2328 | i ie eal | Poberezny. 


Write 
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— fia 
how another manufacturer 


saves production steps 
with CHOBERT 
rivet-type fasteners! 


TECO, Inc., leading airline seat manufacturer, standardizes on 
Chobert rivets for many sheet metal assembly and miscellaneous 
fastening requirements. The Chobert High-Speed Riveting System 
is especially designed for fully-automatic blind or open riveting 
of structural and non-structural assemblies and attaching name 





plates, identification tags, breather and filter screens, ete. 


g ii 
. 
_problem:| To find a faster, easier way 


to attach upholstery button snaps to tubular seat frame 
and reduce number of hand operations required by self- 


tapping screws, nuts, bolts and pins. 


e | : 
answer: | Fully-automatic “repeater 


action” Chobert riveter and rivet-fasteners make a 
complete fastening at the press of a trigger —as shown 
in the accompanying sequence illustrations — prove to 


be the complete answer ! 


NO SKILLED HELP REQUIRED 


———<—<__ 5 The Chobert High-Speed Automatic Rivet- 
ing System gives top results even with 
unskilled help. A wide variety of Chobert 
rivet styles and sizes are available and 
magazine loading of pneumatic riveter is fast and simple. A 
single gun can set up to 2000 rivets per hour. Pressing the 
trigger pneumatically withdraws flared mandrel which forms the 
rivet “tail” giving a uniform positive grip. 


i Upholstery button snap is placed on Chobert 


rivet held on flared mandrel! in jaw of auto- 
matic riveter. 


2. Chobert rivet (protruding through button snap 
hole) is placed in pre-drilled hole in tubular 
structure. 


dusk 


Trigger is p and is p 
tically withdrawn to properly upset Chobert 
rivet on inside wall of tube making a clean, 
positive fastening — and next rivet is auto- 
matically made ready from riveter’s magazine 
for atteching next unit! 


d 





WRITE for complete information today! 


| VIATION 
cones’ | EVELO 


210 SOUTH VICTORY BLVD. 
AVIATION DEVELOPMENTS (CANADA), LTD., TORONTO 


MENTS INC. 


BURBANK, CALIFORNIA 





AMERICAN 


THE GREATEST NAME IN 


Inertia Reels! 





merican Seating Company produced the first Inertia Locking Shoul 
der Harness Safety Reel, and has been chief supplier to the Armed For- 
ces since 1945. Continuing research and constant improvement have 
American Reels in the lead, designed to meet the exact weight, 

and performance requirements of modern ejection seats, and cap- 
fe-saving reels are also available for 
rs will be pleased to consult with you 


no obligation. 


Model 20 
Inertia Reel 


Inertia 
Switch 


American Seating Company 


GRAND RAPIDS 2, MICHIGAN + WORLD'S LEADER IN PUBLIC SEATING 








AVIATION DEVELOPMENTS, LTD., LONDON, ENGLAND 

















THE FOLLOWING ADVANCED AIRCRAFT 
TYPES ARE POWERED BY THE J65 JET: 


GRUMMAN F9F-9 “Tiger” 
supersonic fighter for the U. S. Navy 


LOCKHEED F-104 
high-performance fighter for the U. S. Air Force 


DOUGLAS A4D “Skyhawk” 

carrier-based attack bomber for the U. S, Navy 
NORTH AMERICAN FJ-3 “Fury” 

carrier-bosed fighter for the U. S. Navy 
NORTH AMERICAN FJ-4 

advanced shipboard fighter for the U. S. Navy 
REPUBLIC RF-84F “Thunderflash” 

photo reconnaissance fighter for the U. S. Air Force 
REPUBLIC F-84F “Thunderstreak” 

fighter bomber for the U. S. Air Force 


MARTIN B-57 


light bomber for the U. S. Air Force 
(plus other high-performance military aircraft 
of classified status) 


YOUNG MEN! BECOME A NAVAL AVIATOR 


= 


Apply at any Naval Air 
or Recruiting Station 
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To keep pace with the unrelenting program for all around 
superiority in America’s air defense, the Curtiss-Wright 
J65 JET engine is now officially rated at 7800 Ibs. 
thrust. This is the latest model of the powerplant which 
—from the day of introduction —has consistently out- 
performed its specifications. In service operation, the 
J65 JET powers a wide range of high-performance 
aircraft of the U.S. Air Force and the U.S. Navy, 
including supersonic fighters, attack bombers, and photo 
reconnaissance planes. 

Today, the J65 JET at 7800 Ibs. thrust is the choice 
of the U.S. Navy for its latest carrier-based fighter, the 
North American FJ-4., Still conservatively rated, the J65 
continues to provide the growth capacity to meet the 
requirements of tomorrow’s advanced aircraft. 









CORPORATION © WOOD-RIDGE, N. J. 








@ FOREIGN AIRPOWER 


Canadian airpower is expanding as that of most other nations 
lags. Cooperation with U. S. in continental defense and pro- 
duction of topflight aircraft, engines and missiles, mark 
Canada’s record. Badly bogged British industry hopes 1955 will 
finally bring production of its prototype prides. Sales of the 
turboprop Viscount and engine successes offset the Comet’s 
failure. Limited military budgets stifle French industry. 
Germany faces a long pull. 

Continuing commercial airline expansion heralds tougher 


competition. Many airlines face extensive re-equipment. 
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AVRO CF-100 GETS COLD-WEATHER CHECK 


Canada and U.S. Weld Air Defense Team 


By Irving Stone 


Canada—Canadian aviation policy and practice today emphasize 
two large and important factors—a sureness of growth and ever-closer team- 


work with the U. S. 


The course of Canada’s air industry, which had a significant new 
birth in 1951, spells cooperation with the U. S. all along the way. It encom- 
passes efforts from standardization of the smallest nuts and bolts, to broad 
cooperative philosophy affecting design, procurement, manufacturing, and 


down to the 
continent. 


ultimate coordinated defense of 


the North American 


Never in the history of two sovereign powers has teamwork been so 


cordial or close during peacetime. 

The only attack against North 
America that would seem to have any 
chance of success is by air. For this 
reason there is automatic and necessary 
collaboration between two of the top 
operational segments of the RCAF and 
the USAF-—their Air Defense Com- 
mands. 

RCAF’s Air Defense Command, 
headquartered at St. Hubert, Quebec, 
comprises the most important opera- 
tional element of home-base Canadian 
forces. It is still increasing its opera- 
tional capabilities for maximum partici- 
pation in the combined air-defense 
effort. 
>» Combined or Separate?—There ‘has 
been considerable speculation as to 
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whether a single, combined Continental 
Air Defense Command will come about 
for the two countries. At first glance a 
combined command would seem to be 
unnecessary, because it does not seem 
that cooperation between Canada’s 
ADC and USAF CONAD (Continental 
Air Defense Command) could be any 
closer than it now is. 

Nevertheless, there are various con- 
siderations involved, and top defense 
personnel in both countries have given 
the matter serious thought. 

Canadian officials state that there has 
been no pressure exerted by the U.S. 
military to organize a combined com- 
mand. Rather, it is admitted, that if a 
combined command emerges it pro>- 





Ma 


eg 


ably will be through Canadian prompt- 
ing, provided the request satisfies both 
the Canadian Government and_ its 
people. 

The question resolves itself to one 
of urgency—whether it is necessary now 
to suggest a combined command to the 
political leaders, since these representa 
tives would have the final say. 

Students of the combined command 
situation say that such a command has 
not yet materialized because not enough 
empirical data had been available on 
which to base recommendations for 
such a continental system. This is so 
because a very large territory is involved. 
Also, the Air Defense Commands on 
both sides of the border have not been 
in existence long enough to gain sufh 
cient experience to evaluate all the pros 
and cons. 
> Cooperative Defense—There is little 
doubt that even as separate units the 
two commands will continue to work 
together as efficiently as they have in 
the past. There is equally little doubt 
that this teamwork could be even more 
efficient under a combined continental 
air defense setup. 

The advantages of such a combina- 
tion would be almost entirely military. 
The combination would permit: 

e Ability and freedom to look at the 
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DE HAVILLAND-CANADA OTTER 
continental defense problem with an 
added ease—as an integrated picture 
without the necessity of having at all 
times to maintain an awareness of na 
tional boundaries. 

e Additional freedom in deployment of 
weapons, greater uniformity of organiza 
tion and techniques. Submergence of 
certain national tendencies would not 
always result, but by and large the 
move toward these _ standardizatio 
would pay big dividends. 

e¢ Uniformity in phasing and comple 
tion of projects. Already, both com 


F 


RADOME HOUSES RADAR EYE 
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ands ha ye a long way just by 


working side by side on such items a 


target dates g 
mmmunications. 

Even with separate commands, as at 
yresent, in an emergency 


ision could be 


i military de 
made in a matter of 


minutes, because the structure of coop 
ilready is a fact 


ration 
> Coast-to-Coast Setup — Operationa 
f RCAF’s Air Deter Com 
ist-to-coast in Canada. 

ct 1 n l oO r | 


ind 


practice rganization and 


Most Quebec 


@® CANADA 


In the east i 
ists—USAF’s 
] 


hand a 


uligue arrangement 
Northeast Air Com- 
joint Air Force-Army-Navy 
nmand) has its operational control 
erted by RCAF’s ADC 
rreement, and relates only to the East- 
n Air Command's air defense arm. 
Sandwiched between the Newfound- 
nd and British Columbia outposts 
e two other divisions of Canada’s 
ADC. One comprises the Maritimes, 
, and Ontario regions, which are 
vanized and divided into Canadian 
tors. The Prairie 


This is by 


other involves the 


CF-100 DELIVERY LINE 





PRECISION 
and ACCURACY 


in both 
MARKING and 
FABRICATION 


h 
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The United States Radium Corporation 
is experienced in marking by ALL 
methods, not just one. This enables us 
to recommend a marking best adapted 
to the type of part. These methods com- 
prise photographic reproduction, 
screening, an improved offset process, 
etching, engraving, and lithography. 


USRC is equally experienced in the 
fabrication and marking of metals or 
plastics—for direct reading, edge- or 
back-lighted, or window type parts. 


Accuracy in marking is impossible un- 
less the blank parts are equally accu- 
rate. This company has the facilities 
for very accurate fabrication for all 
types of parts and for the manufacture 
of complete dial and indicator assem- 
blies. This accuracy is obtainable in 
USRC-furnished components. 


Inquiries invited — address Dept. AW-3 


UNITED STATES RADIUM CORPORATION 


Eastern Sales Office—535 Pearl St., New York 7, N.Y. 
Western Sales Office—5420 Vineland Ave., N. Hollywood, Cal. 
Plants and Laboratories at—Bloomsburg, Pa., Whippany, N.J. 

Bernardsville, N. J., North Hollywood, Cal. 
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»  ONLY_LE.R.C. 
tube clamps 
eliminate vibration 
E resonance effects — 
assure longer tube life 
in missile uses! 


The LE.R.C. subminiature shield has no resonances when 
shaken at 10G from 0 to 2000 cycles. The shield relies upon 
intimate contact of the soft pure silver with the bulb to 
conduct heat from the tube to the heat sink, and in all cases 
holds the tube firm in relation to the heat sink. 


Use of the LE.R.C. shield provides the only method, with 
the exception of potting, that does not have a resonant con- 
dition of a tube and shield combination. Any high spots 
existent on the tube readily embed themselves with the soft 
silver of the shield preventing the movement of a tube in 
relation to the silver. 


ONLY LER.C. 
tube clamps 
give lowest bulb 
temperature and 
increased 
tube reliability! 


LE.R.C. subminiature tube clamp shields reduce bulb tem- 
perature more than any other type shield or mounting pro- 
cedure and result in a maximum temperature gradient of 
5° C per watt of plate dissipation between the bulb of the 
subminiature tube and the heat sink when the shield is either 
soft or silver soldered to the heat sink. 


LE.R.C. can also supply, on request, aluminum subminiature 
shields. The aluminum subminiature shields are ideal for use 
where aluminum chassis are used and may be spot welded or 
aluminum welded directly to the chassis. 


International ~~). 


Theme «we CVOCTFONIc research corporation 


of practical engi- 
neering informa- 


NEW YORK: B. B. Taylor Company, 
Rockville Centre, Rockville Centre 6-1014 
MASSACHUSETTS: Hollidoy-Hathaway Inc., 
Cambridge, Eliot 4-1751 





facts on mini: and d 
clamps in these booklets. Write on com- 
pory letterhead for your copies. 


177 WEST MAGNOLIA BOULEVARD ~* 


BURBANK, CALIFORNIA 
REPRESENTATIVES 

CALIFORNIA: G. S. Marshall Co., 

Posadena, Ryan 1-9663 

HMLLINOIS: Mognuson Associates, 

Chicago, Kildare 5-4426 
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Provinces, and these are not yet organ- 
ized into ADC sectors. The reason is 
that the area is not considered critical 
nor to lie above a critical area of the 
U.S. 

> Teamwork—Examples of cooperation 
between the air defense commands of 
the two countries start at headquarters 
level, where a system of officer exchange 
is maintained. Also, there is an almost 
constant interchange of visits by plan- 
ning and operation staff teams. 

Operational data on initially “un- 
known” aircraft passing into Canada 
from the outside is constantly recorded 
and passed on to the appropriate U.S. 
Air Force CONAD control centers. 

The number of unknowns in the sys- 
tem is a matter of utmost importance. 
The idea is to identify each aircraft— 
is any specific craft friendly or an 
enemy? The number of unknowns 
which are not identified before landing 
has constantly been decreasing. This 
is a measure of the growing efficiency 
in the overall Canadian identification 
effort. 

The ultimate efficiency Canada is 
aiming for in aircraft identification is 
still far away and is dependent on many 
factors—improved communications, ad 
ditional legislation and aids for civil 
air trafic control, and more extensive 
military experience. 

Cooperation extended by European 
airlines has been commendable, 
more so than that exhibited by North 
American carriers in reporting their 
positions to control centers, Canadian 


very 


sources Say. 

USAF’s Strategic Air Command, in 
its training flights across Canada and 
down to the States from far points, pro 
vides plane targets for RCAF’s inter- 
ception practice. 

If Canada doesn’t have a plane handy 
for this interception, the radar will 
turn the intelligence over to USAF 
for interception by its planes. 

Or, the Canadian radar may ask an 
American plane cruising over the States 
to do the interception job. In this mis- 
sion, the USAF craft may even land 
at a Canadian base to refuel. 
> Participation Will Increase—Joint ex- 
ercises are important for the air de- 
fense team. There has been a major 
exercise each year, in which SAC gen- 
erally has furnished the majority of tar- 
gets. In these exercises, all tabulations 
and results are exchanged, and the 
analysis is conducted jointly by both 
commands. 

Smaller-scope exercises are conducted 
constantly—almost daily. These are ar- 
ranged by lower-level echelons, such as 
sectors and air divisions. 

Canada’s participation in these ex- 
ercises has been and will be directly 
proportional to the amount of inter- 
ceptor-type aircraft and crews that it 
will be able to muster. These planes 
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and personnel are on the increase now 
and 1955 will be the most significant 
single year of buildup for RCAF all- 
weather interceptors on the basis of 
full operational reliability. 

The Avro CF-100 Mark 4 all-weather 
interceptor is now pretty much “bug- 
free” and high air officials are quite 
optimistic about the potential of the 
plane. Its operational characteristics 
have improved far beyond what was 
expected. Canadian aircrews all like 
the plane. 
> Exchange Students—-RCAF’s ADC 
personnel] enroll in USAF courses avail 
able to them. Some of these courses 
are paid for by Canada. 

For example, for intercept controller 
training (GCI), Canada’s ADC pavs 
the U.S. about $1 million. This train- 
ing involves flights to provide targets 
for the trainee controllers, and is con 
sidered a good buy, because it is much 
cheaper than building and maintaining 
such a training school in Canada. 

Other courses deal with electronic 
countermeasures (ECM) and airborne 
interception (Al). 
> Fquipment Loan—ADC also gets 
property for loan and tryout from 
USAF. For example, USAF has lent 
and installed radar equipment in Can 
ada, has lent communications equip- 
ment and training aids. The radar 
generally goes to locations which Can 
ada would not be able to supply until 
some future date. 

This loan arrangement is to the 
mutual benefit of both air arms—it gives 
Canadian forces an opportunity to 
studv U.S. equipment and 
USAF increased depth of coverage 

Eventually this radar equipment will 
be turned back to USAF and _ be 
placed by Canadian equipment 

Spare USAF runway barrier equip 
ment also has been delivered to Can- 
ada to help overcome the short runway 


gives the 
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disadvantage of CF-100 operation in 
winter at a particular site. 

Because Canada uses VHF equip- 
ment, it receives UHF from USAF on 
loan to help RCAF stations communi- 
cate with USAF planes—help them 
land, or do interceptions over Cana- 
dian territory. 

rhis UHF equipment gives RCAF’s 
communications and control personnel 
idditional opportunity for training 
they relatively few planes 
in the air and these carry only UHF. 
[he UHF-equipped USAF planes pro 
vide for this additional training in con 
junction with the loaned UHF ground 
equipment at Canadian bases 
> Eves Across Canada—In the buildup 
of RCAF capabilities, top emphasis has 
been placed on early warning installa 


since have 


tion 
A lr id\ 


control and 


in operation in Canada is a 
warning chain ex 
tending across the northern points of 
Ontario, Quebec, and Labrador. This 
is known as the Pinetree Chain. Pine 
tree, completed after about four years 
f work, is operated jointly by Canada 
ind the U.S. Cost of this radar line 
is about $300 million, with about two- 
thirds of this cost being borne by the 
U.S 

General plan is for U.S. personnel 
to man those stations which stand 
ithwart of the approaches to American 
industrial centers, while Canadian pet 
sonnel staff the stations guarding th 
path to vital Canadian centers 

Pinetree has a double function—it 
not only can detect enemy aircraft, but 
ilso functions to fighters en- 
raged in the task of interception 
>» Mid-Canada Line—Additional earl 
warning facilities, generally to the north 
of settled territory in Canada, are bi 
lieved to be located roughly along the 
55th parallel 


Known as 


radar 


control 


the Mid-Canada Lin 


the McGill Fence, it will be largely 
automatic, that is, unmanned to a de- 
gree. This line is equipped with de 
vices mainly developed specifically by 
McGill University in cooperation with 
Canada’s Defense Research Board. 

It may be safely conjectured that 
this equipment is different substantially 
from general types commonly used for 
radar work. This line’s description as 
1 “warning” line (as distinguished from 
1 control and warning installation) 
leads to the conclusion that it will not 
be able to discriminate between friend 
or foe, as Pinetree will 

[he Mid-Canada Line apparently 
exists to give sufficient alert for a type 
of aircraft such as the Soviet Tu-4—a 
250-knot plane. 

Its description as a warning line ob- 
viously means that fighter bases are not 
located along the site or nearby—the 
expense involved would be far too 
ereat for such installations in the far 
north—both for initial construction and 
for supplying and holding such a base. 

Canada is financing, constructing 
and will operate the Mid-Canada Line 

in indication that the overall installa- 
tion is a less expensive system than 
Pinetree. 
> DEW Line—Late last year plans were 
innounced for the construction of a 
Distant Early Warming (DEW) Line 
cross the far northern part of North 
America. 

This system, probably located along 
the 70th parallel, is for alerting against 
newer, faster bombers with a speed at 
least double that of a type such as the 
lu-4. Although both Canada and the 
U.S. will participate in the DEW 


project, responsibility for the construc- 
tion and installation of equipment will 
be the job of the U.S 

Portions of the 
nd control system in Canada probably 
will be extended seaward on both 


complete warning 


ontinent bv the U. § 
warning 


flanks of the « 
One reason for 
line, such as the DEW line, out to 
ea would be to tag enemy bombers 
that might come down along seaways 
to bypass the land alert installations 
Construction of the lines alone will 
not be the ultimate answer. Big prob 
lems of operational coordination lie 
thead. A constant alertness will have 
to be maintained to guard against prob 
ing or mischief missions by potential 
enemy aircraft 
> Defense Buildup—Beginning early in 
1951, Canada’s Department of Na- 
tional Defense planned an expansion 
which would cost about $5 billion in 
bout three In the main, RCAF’s 
le in the program has been closely 
ilized, and in addition plans have 
well bevond the 195] 


extending a 


years 


been extended 
onception. 
The situation fluid, changing all 

the time with new developments. such 
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25 years 


of experience 


TRIE LULL 


built the new 
SENSENICH 


METAL 


PROPELLER 


CAA approved 
up to 165 HP 


TWENTY-FIVE 
YEARS of design 
and manufacturing 
experience in build- 
ing 400,000 propel- 
lers for light aircraft 
—that’s the solid 
base on which the 
new Sensenich 
metal propeller was 
developed. Its 
unusual airfoil sec- 
tion, its thorough 
vibration survey 
and flight testing 
results in a metal 
propeller of maxi- 
mum efficiency and 
dependability. 

Write today for 
the complete facts 
on Sensenich’s new 
metal propeller— 
CAA approved up 
to 165 HP. 

Dept. W 

SENSENICH 

CORPORATION 


Lancaster, Pa. 
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as the assumption of responsibility for 
the Mid-Canada Line and actual im- 
plementation of the C-105 delta-wing 
interceptor program. Both these items 
are considered additions to the origi- 
nal plan, and others undoubtedly will 
enter the picture as long as the present 
international situation exists. To date, 
more than $3.5 billion has been com- 
mitted for RCAF expenditures alone. 

Obviously the RCAF cannot be com- 
pared in overall strength and capability 
with the USAF. Nevertheless, RCAF 
probably stands as the fifth or sixth 
ranking air force in the world at the 
present time. 
> Strength Estimates — Estimated 
strength of the regular RCAF as of the 
end of 1954 was approximately 48,000 
personnel members. A comparable fig 
ure for Mar. 31, 1951, was 22,359. 
Total strength of the RCAF auxiliary 
now stands at about 5,500. In addition 
to these RCAF personnel, there is a 
Ground Observer Corps encompassing 
about 80,000 members. 

At the time of this writing, RCAF 
is at or is very close to its buildup tar- 
get of 41 regular and auxiliary squad- 
TONS. 

Included in these 41 units are 12 
NATO Sabre Squadrons, which make 
up the RCAF NATO Aijir Division. 
The report is that about 300 planes 
are involved for all 12 squadrons. 


PACKAGE YOUR PARTS 
ON 
PAK-RAPID EQUIPMENT 


The Orenda-powered Sabre is con- 
sidered by many observers to be the 
most effective fighter in the NATO 
Air Forces on the European continent. 
It is described as the only fighter in 
squadron service with NATO in Eu- 
rope capable of coping successfully with 
the latest MiGs. 

In addition to the NATO squadrons, 
there are 12 auxiliary squadrons; 4 
transport squadrons (Nos. 426, 435, 
436, and 412) flying C-119s, North 
Stars, or Dakotas, etc.; 1 photo recon 
squadron (No. 408); 3 maritime squad- 
rons (Nos. 404, 405, and 407 

Total of these squadrons is 32. Sub- 
tracting this number from the buildup 
figure of 41 leads to the conclusion 
that there are 9 all-weather squadrons 
operating with CF-100s. This plane, 
probably the most heavily armed inter- 
ceptor today, is considered as good an 
aircraft of its type as any in service 
anywhere. 


Procurement 


Canada’s procurement of aircraft has 
a logical base, dictated mainly by the 
economics of the country and its level 
of industrial capacity. It isn’t likely 
that Canada would broadly enter de- 
sign fields which would be in competi- 
tion with aircraft available in the U. S. 
or the United Kingdom. 
> Where To Buy It—Ultimately, the 
controlling factor would seem to be 
whether those designs obtainable out- 
side of Canada could meet the required 
performance and the operational target 
dates. 

It can be assumed, therefore, that 
Canada could not obtain from outside 
sources the equivalent of its CF-100s or 
the C-105s, when these designs were 
laid down. 

he feasibility of getting types from 
outside Canada is pointed up in the 
procurement of the Lockheed P2V-7 
for maritime reconnaissance service, as 
well as the McDonnell Banshee to 
place the Sea Fury in the Royal Ca 
nadian Navy. 


Other SENSENICH Propellers 


SKYBLADE 
Controllable— CAA approved up to 165 HP 


Canada is building the maritime re 
connaissance version of the Bristol 
Britannia and the anti-submarine-war 
fare Grumman S2F probably because 
sufficient numbers of these planes are 
PAK-RAPID equipment. Many air- involved to justify the expense of set 
craft manufacturers use this equipment ting up tooling and manufacturing the 
every day to lower packaging and han- articles at home. 
iyVersatile AUTO-PAK machines han. Similarly, the Lockheed F-104 prob 
dle a wide variety of products and ably will be built in sufficiently large 
packaging materials . . . produce com- numbers at Canadair to replace the 
ACR 4> pletely sealed, flexible packages .. . Sabre now being built by that company 

under license. 


~ NA as many as one every second. 
SENSEN 42 There are advantages in getting plane 
9 1”, 


Representatives in principal cities, 
és designs from the U. S.—engineering 


Contact the one nearest you or write 
O, Y = = = = Wy = es 
00 . 00s PAK-RAPID Nc. | 


us direct. 
practices are the same and lines for 
supply and liaison are short. It is ob 
: : Incorporated 1945 
Serving the Aircraft Industry Builders of Fine Packaging Machines 
for a Quarter of a Century 
324 AVIATION WEEK, March 14, 1955 


An AUTO-PAK machine with automatic 
woop feeding and printing devices 


Eliminate old fashioned manual meth- 
ods. Package and identify your parts 
automatically in one operation with 


Fixed Pitch— CAA approved up to 225 HP 


TEST CLUBS 
up to 3000 HP 


Sensenich PROP SHOP...Certified Repair Station 
for oll makes fixed pitch metal or wood propellers 
...Sensenich, Beech and Hartzell controllables. 
Magnafiux, etching, anodizing and plating service 
available. Service Hangar on Lancaster Municipal 
Airport. Approved Propeller Repair Station 3528. 
Unlimited Class 1 and 2 ratings. 


vious that Canada is aiming to obtain 
530 N. 21st St. Philadelphia 30, Pa. operational type of aircraft and equip- 





a PART AMA 


ment that would not be dependent on 
overseas supply centers for replenish- 
ment. Of course, it would be desirable 
to obtain everything in Canada, but 
obviously this isn’t feasible. 

> Defense Production Agency—Big fac- 
tor in Canada’s military effort is its 
Department of Defense Production 
(DDP). Its function is to procure mate- 
riel of war for Canada’s armed services 
Thus, when RCAF specifies what is to 
be procured, DDP’s job is to get the 
material. It has discretion as to source 
and the contractual negotiations for 
obtainment. It also follows up deliver- 
ies and expedites them. 

DDP maintains an office in Wash 
ington, D. C., for procurement of 
planes and equipment from USAF ot 
USN, or from a contractor directly if 
it is cleared by the U. S. military. 

In many cases, equipment obtained 
by DDP might be a straight diversion 
from a U. §. military order. An ex- 
ample of this is the Lockheed P2V-7 
Neptune, obtained for RCAF’s mari 
time reconnaissance service. 
> Licensing Arrangements—If RCAF’s 
requirement is for a sizeable run of air- 
craft or other equipment, DDP will try 
to negotiate a license to have the ar- 
ticles made in Canada. These negotia 
tions would be with the American man- 
ufacturer who has the proprietary right 
and with the Canadian manufacturer 
selected to make the articles. This 
Canadian manufacturer is made the 
agent of the Crown to receive the tech 
nical data. 

Thus, DDP might negotiate an agree- 
ment with a U. S. manufacturer to 
make the airframe in Canada, have 
the landing gear made in the States 
and the engines in Canada. 

A separate activity of DDP is the 
procurement, under requisition, of elec- 
tronic, armament, general stores, etc., 
as distinguished from the material ob- 
tained by the organization’s aircraft 
branch (which covers, generally, com 
plete aircraft, engines, props, tires, 
tubes, landing gear, wheels, brakes, en- 
gine accessories, training aids, develop- 
ment items, etc.). 

This other material, such as elec- 
tronic gear, is extracted for the appro 
priate branch in DDP for procurement. 
This is done because these branch ac- 
tivities are staffed with experts with 
special knowledge in the specific field 
of procurement. 
> Migrations to Canada—DDP’s pro 
curement policies have contributed 
greatly toward self-sufficiency of Ca 
nadian industry. A large number of 
U. S. and U. K. industry subsidiaries 
have been established in Canada since 
the war and have contributed consider 
able know-how. 

Such companies include Lucas-Rotax, 
Sperry Gyroscope, Rolls-Royce, Bristol 
Aeroplane & Engines, Ltd., Dowty, 
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und Ferranti, Ltd. 
> Repair and Overhaul—Nearly all re- 
pair and overhaul work for RCAF 
planes, engines, equipment, is done by 
civilian facilities chosen by DDP, in 
collaboration with the RCAF. This 
civilian effort re substantial 
secondary and supporting industry to 
the prime producers 

In many cases, these civilian overhaul 
ind repair organizations have subcon 
tracts for the manufacture of parts, 
nd have proven particularly valuable 
in supplying articles no longer being 
manufactured 
> Agent in Canada—DDP also acts as 
the civilian agency of other governments 


presents a 


at their request. 

Thus, for USAF procurement in 
Canada, the Canadian Commercial 
Corp., a Crown company with an of- 
fice in Washington, places requisitions 
with DDP, for the latter to do the 
actual procuring. It was under this 
arrangement that the de Havilland 
Beaver and C-47 spares were obtained 
for USAF. 

here is a reciprocal inspection agree- 
ment for air force personnel of each 
country to check on the quality control 
of procured items on behalf of the pro- 
curing service. Thus, USAF will in- 
spect all RCAF equipment obtained, 
for example, in Detroit, and RCAF 
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The only thine busier than a mod- 
ern housewife without an automatic 
dishwasher is a modern aeronaut 


without an automatic pilot. 


Dishes can be cleaned nowadays at the flip-of- 


a-switch, enabling Dee Brock (24, 126 Ibs., 5'7”, blonde, green- 


eyed) to settle down with a good book—or something. 


way 


An airplane can be flown pretty much the same 


with an ECLIPSE-PIONEER PB-10 AUTO 


PILOT, enabling you to settle down in the 


luxurious role of monitor-only, making precision 


turns, controlling your altitude, neatly 


trimming the aircraft 
~p 


“a and, finally, through its 


FLIGHT PATH 


COMPUTER, 


locking 
into ILS to bring you 


safely and surely home 


down the Glide Path 


Write for an eye-open 
ing CASE HISTORY 
of a SAC-installed 
PB-10 at work in one 
of the nation's busiest 
business airplanes; de- 
scriptive literature and 


cost estimates. 
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Genisco’s New GOH Accelerometer 


withstands vibrational 
accelerations of 
15 G’s up to 2000 cps 


PHYSICAL DIMENSIONS 
OVERALL HEIGHT 
OVERALL WIDTH , : 
OVERALL DEPTH ‘ brad 33/,°° 
WEIGHT 38 OUNCES 
Hermetically sealed 


This newest Genisco Accelerometer is a 
rugged, oiled-damped, potentiometer-type 
instrument designed to operate in the most 
severe missile and aircraft vibrational envi- 
ronment. For example, in a recent produc- 
tion test the GOH performed satisfactorily 
after vibrational environment of 15 G’s up to 
2000 cps. As further proof of its ruggedness, 
the GOH will withstand 40-G shocks of 5 
millisecond duration on the sensitive axis, 
and steady-state accelerations of 30 G’s on 
the non-sensitive axes and 10 G’s on the sen- 
sitive axis without damage. 


HEATING ELEMENT AVAILABLE —A thermo- 
stat-controlled, internal heater may be 
installed in the GOH to keep operating char- 
acteristics constant between —50° F. and 
+ 160° F, However, thermostat operation is 
limited to 60,000 feet or less, 95% relative 
humidity at 160° F., and a vibrational en- 
vironment of 10 G’s up to 500 eps. 


SPECIFICATIONS 


Ranges: — 1G to —3 G's inclusive. 

Natural Frequencies: 7 cps to 12 cps. 

Nominal Damping: 0.65 of critical at 75° F. 
Values between 0.4 to I set if desired. 

Resistance: 14000 ohms (= 5%); center 
tap at 0 G-point. Other resistances 
also supplied. 

Potentiometer Voltage: Up to 60 volts. 

Resolution: One part in 300 for standard 
potentiometer. 

Noise Levels: Less than 10 my at 0.1 ma 
brush contact. 

Linearity: Within 1% of full scale from best 
straight line through calibration points. 
Complete technical data on the GOH and other 
Genisco Accelerometers and Pressure Transducers is 


available from Genisco, Incorporated, 2233 Federal 
Avenue, Los Angeles 64, California. Write for your 


copy today. 
° RELIABILITY FIRST 


@ CANADA 


will check equipment USAF gets in 
Canada. 

> Collaboration—There are numerous 
other examples of cooperation between 
RCAF and USAF. Because the RCAF 
is a smaller service, it is likely that in 
all this interservice collaboration, it will 
profit most. Some outstanding ex- 
amples of how the two air forces work 
together: 

e Requirements interchange program. 
Cooperation in this field has increased 
greatly over the last few years. Purpose 
of the program is to effect as much 
standardization as possible between the 
two services to simplify logistics and 
mutual assistance. Items involved could 
include aircraft, hardware, electronic 
equipment, armament, accessories, fit- 
tings, pressure suits, and could extend 
to establishment of standard pressures 
for oxygen feeding, for instance. A 
similar program exists between the 
RCAF and RAF. 

Everything done from a requirements 
point of view relates to forecasts far in 
advance of today’s needs, and is drawn 
up by RCAF in draft form, then sent 
to opposite numbers (directors of opera- 
tion requirements) in USAF and RAF. 
These examiners provide the RCAF 
with constructive comments. In a re- 
ciprocal arrangement, RCAF sends 
comments to USAF and RAF on their 
requirements. 

The entire collaboration tends to 
lead to standardization between the 
three services, but more likely between 
the RCAF and the USAF because of 
the proximity of the two countries and 
available common sources of supply. 
USAF and RAF have officers stationed 
in RCAF headquarters for this col- 
laboration, and Canadian air officers are 
stationed in Washington and London. 

After rough draft comments are re- 
solved, a final General Air Staff require- 
ment is prepared as a guide for develop- 
ment and engineering staffs of the 
RCAF, so that specifications may be 
written for equipment which has been 
selected for development. 

The specs are approved by the Air 

Staff's Directorate of Operational Re- 
quirements, which also monitors tests 
on equipment and jointly with the en- 
gineering staft accepts or rejects the de- 
veloped items. 
e Officer exchange program. ‘l/his inter- 
service cooperation exists for the ex- 
change of officers from flight lieutenant 
(equivalent to captain, USAF) through 
wing commander (equivalent to lieu- 
tenant colonel). Extended substantially 
over recent years, the exchange program 
is a three-way collaboration—RCAF, 
USAF, and RAF. Canada may have as 
many as 50 officers actively involved in 
the swap under the exchange arrange- 
ment, at USAF and RAF stations. 

Pretty much every phase of activity 
is represented in the exchange program. 


RCAF, for example, has officers in 
USAF or RAF fighter and bomber 
squadrons, maritime activities, arma- 
ment, air and ground training, aircraft 
maintenance, and supply. Both flying 
and staff positions are involved. 

One example of a special deal was in 
Korea, where 21 RCAF officers flew with 
USAF F-86 squadrons, at various times. 

Through the exchange, officers be- 
come generally familiar with the opera- 
tion of a corresponding service in an- 
other air force. This could ease emer 
gency situations and promote efficient 
collaboration. Also, the exchange fre- 
quently results in a new slant on difh- 
cult problems which the visited air 
force already may have encountered 
and solved. 

Period of exchange duty now is two 
years. During this time the officer re- 
ports to the commander of the host 
force insofar as his function is con- 
cerned. Administratively, he is serviced 
by his government’s military agency in 
the capital of the host country. 

Each officer makes reports to his par- 
ent service. These reports are circu- 
lated to interested agencies or direc- 
torates and an appointed correspondent 
in the parent force is responsible for 
reply to the exchange officer and for 
requests of any other information. 

e Cold-weather testing. Canada’s Cen- 
tral Experimental and Proving Estab- 
lishment’s climatic detachment, located 
at Namao, Alberta, proves aircraft, 
accessories, and almost any associated 
equipment for cold-weather operation. 

Some of the results of this climatic 
testing automatically go to USAF, but 
all reports are available to it on request. 
CEPE’s climatic detachment, in turn, 
has access to USAF’s cold-weather sta- 
tion 

Tests may cover complete aircraft, 
or they may be on engines, clothing, 
batteries, lubricants, gaskets, ground 
equipment, oleos, hydraulic installa- 
tions, defrosting equipment, tolerances 
between parts where there is relative 
motion. 

Aircraft checked out generally are 
early production types although proto- 
types may also be included. 

Armament is not included, since test- 
ing of this equipment is done by a 
separate experimental group. 

Tests show up operational bugs, and 

indicate the need and extent of modifi- 
cation, 
e Survival courses. Canada’s survival 
school is located at Edmonton, AI- 
berta. Aim of the training is to give 
survival instructions to all air crews. 
Priority is given to men involved in 
northern flving. 

American personnel, particularly from 
USAF, have been given this survival 
training since 1950. Between Apr. 1, 
1954, and Oct. 1, 1955, RCAF has 
agreed to take in this training phase 
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almost 350 personnel from the United 


States Air Force, Navy and Coast 
Guard. 
Ihe training is divided into two 


phases—a bush phase of 14 days dura- 
tion, and an arctic phase lasting 7 
if taken concurrently with the bush 
phase. During the winter months, the 
bush phase is given at McCloud River, 
Alberta—162 mi. west of Edmonton. 
During the summer months it is given 
at Entrance, Alberta—220 mi. west of 
Edmonton. 

The arctic phase, given only during 
the winter months, is conducted at 
Cambridge Bay, within the Arctic 
Circle. 

Training is given as early in a pilot's 
career as is feasible. 


days, 


Industry Picture 


Canada’s general aviation status re 
veals these highlights: 

Biggest aircraft manufacturing em 

ployer is A. V. Roe Canada, Ltd., Mal 
ton, Ont. This company, one of the 
British Hawker-Siddeley Group, formed 
three separate branches late in 1954— 
Avro Aircraft, Ltd., Orenda Engines, 
Ltd., and Canadian Steel Improve- 
ments, Ltd. 
e Avro Aircraft, Ltd., employing 10,000 
people, is producing the CF-100 Mark 
4, a rocket-firing twin-engine jet fighter. 
More than 300 of these planes have 
been turned out for the RCAF. 

Avro is tooling up for the new delta 
wing interceptor C-105. Two proto 
types have been ordered by the Cana- 
dian government. First is expected to 
be ready this year, with production 
scheduled for 1960. The plane will use 
Pratt & Whitney J57 jets in the proto 
type, while production models are 
slated to get the Avro Super Orenda 
PS13. The C-105 is designed to have 
the speed of 1,200 mph., range of 1,500 
mi. Its armament is to include Cana- 
dian-developed air-to-air Velvet Glove 
guided missiles. 

Avro Aircraft engineers are also at 
work on other guided missile designs, 
are doing electronics work in connec 
tion with radar fire control of guided 
missiles and planning jet trainers. 

Under study is an advanced version 
of the commercial Avro Jetliner—proto- 
type was completed shortly before the 
outbreak of the Korean War but the 
plane was never placed into production. 

Avro is continuing research on the 
“flying saucer.” The Canadian govern- 
ment is not financing the project—Trade 
Minister C. D. Howe has said it would 
have cost $75 million to get a model 
of the plane into the air. 

e Orenda Engines, Ltd. has 6,000 em 
ploves, and has turned out over 1,500 
Orenda jet power plants—the first jet 
engine mass-produced in Canada. In 
addition to powering the CF-100, it is 
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used in the F-86 Sabre now being built 
by Canadair, Ltd., Montreal. 

he company’s new jet development, 
the Orenda PS13, embodies substantial 
mounts of titanium. It is a twin-spool, 
axial-flow jet expected to have a thrust 
between 15,000-20,000 Ib. More than 
$4 million has been spent on its de- 
velopment so far. 
e Canadian Steel Improvements, Ltd. 
is closely with Orenda En- 
gines, Ltd., and produces high-quality 
lades for jet powerplants. Ex- 
pansion planned for 1955 includes use 
of new 10-ton gravity drophammer and 
other equipment for making large forg- 
high-strength aluminum and 
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When you're doubly geared for 
action, any job can be made 
twice as easy .. . and dual ARC 
Omni installations double flight 
efficiency, increase the pilot’s 
confidence in navigation. With 
dual omni 15D equipment, a sin- 
gle pilot can make a fix faster... 
he can fly any omni track while 
also cross-checking for position. 
make transition 
from omni to runway localizers. 


It’s easier to 


and so is dual omni: 





titanium alloys. A new foundry also is 
being built. Company currently em- 
ploys about 400 people. 
> De Havilland—Oldest established Ca- 
nadian aircraft plant is de Havilland 
Aircraft of Canada, Ltd. In 1954, the 
company moved into a new $7-million 
plant at Downsview, is now producing 
the single-engine L-20 Beaver and Otter 
for the RCAF, USAF and many other 
governments 

By year-end, had been 
produced and placed in use in 28 
countries. The company was working 
on a USAF order for the 14-passenger 
Otter for liaison, ambulance and trans- 
port use. Order is believed to be for 


700 Beavers 






With two pilots, the work can 
be shared for greater ease, by 
using both omni instruments si- 
multaneously for different jobs. 

ARC ISD Omni is compact, 
lightweight, CAA certified, and 
now employs new course indi- 
cator which combines course se- 
lector and cross-pointer meter in 
a single space-saving unit. 

Lighten the load with ARC 
DUAL omni. Data on request. 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation 


BOONTON, NEW JERSEY 


Omni Receivers «+ 
Receivers and Transmitters 
Isolation Amplifiers « 


900-2100 Mc Signol Generators «+ 


UHF and VHF 
8-Watt Audio Amplifiers « 10-Channel 


LF Receivers and Loop Direction Finders 








about 90 planes. 

DH is tooling up for production, un- 
der license, of the Grumman $2F sub- 
hunter for the Royal Canadian Navy. 
Work on the order, reported at over 
$40 million, is expected to be well un- 
derway by the end of 1955, with de- 
liveries scheduled for 1956 to coincide 
with the delivery to the Royal Canadian 
Navy of its new aircraft carrier HMCS 
Bonaventure. 

I'he company will build the fuselage 
and other components for the aircraft, 
while wings will be built at the Fort 
William, Ont., plant of Canadian Car 
& Foundry Co., Ltd., and tail assem- 
blies at Enamel & Heating Products, 


Ltd., Sackville, N. B. 

DH has taken over the former Ca- 
nadian General Electric Co. plant at 
Downsview, built for overhaul of J47 
jets, and will service these and British 
DH Goblin jets there. It also plans 
an overhaul base for its various aircraft 
at Vancouver. 

The company is set up to sell the 
Dove, Heron and Comet in the U.S. 
and Canada—planes made by its British 
parent company. 
> Canadair, Ltd.—This Canadian sub- 
sidiary of General Dynamics Corp. pro- 
duces the F-86 Sabre (more than 1,500 
built to date), the T-33 Silver Star, and 
is tooling up to make a maritime re- 





Bendix Skinner 
FINER AIR-BORNE FILTERS 


FOR EVERY PLANE 


AND PURPOSE 


Hydraulic Complete filters, or elements 
only. Up to 14,000 p.s.i. burst, to 120 g.p.m., 
and filtration down to Y2 micron*. Efficiency 
to 99.9%. (MS28720-4, -6, -8, -12; AN6235-1A, -2A, 
-3A, -4A; AN6236-1, -2, -3, etc.) 





Fuel Fiow from 3 P.P.H. to 30,000 P.PH. 
Housings up to 2,000 pounds operating 
pressure. Complete range of filtration from 
Ya micron to 200-mesh screen (74 microns). 
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Air Instrument air and breather filter application 
to 10 c.f.m. Filtration for air-driven instruments and 
venting of hydraulic systems. (AN6240-1, AN5822-1, AN- 
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Export Sales 
Bendix International Division 
205 East 42nd Street, New York 17, N.Y 
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connaissance version of Britain’s Bristol 
Britannia for the RCAF. 

Fifty of these Britannias will be built 
at a cost of about $185 million. The 
aircraft will be powered with Wright 
R3350 Turbo-Compound engines to 
give it low-altitude performance and 
long-range characteristics. It will be the 
biggest plane ever built in Canada, and 
it is expected that the order for the 50 
aircraft will be completed by 1961. 

RCAF has plans to order one or 
more Britannias as transports, and there 
has been unofficial talk of a turboprop- 
powered version being ordered by Trans- 
Canada Air Lines for trans-Atlantic 
service. 

Canadair employs about 11,000 
P Rolls-Royce of Canada, Ltd.—Thi 
Montreal firm is producing the Nen¢ 
jet engine for the T-33 Silver Sta 
trainer. Nine hundred of these engines 
were ordered, 50 of them to be built in 
Canada. These are now coming into 
production. 

The company also will service and 
supply parts for the Rolls-Royce Dart 
turboprop engines for the TCA-oper- 
ited Vickers Viscounts. 
> Canadian Pratt & Whitney, Ltd.— 
This company is starting production, at 
Montreal, of the Wright R1820 radial 
engine for the Grumman S2F sub 
hunter being built by DH. 

It also is building the R1340 Wasp 
engine for RCAF and USAF, at about 
60 a month, plus spare parts for about 
25 a month. About 2,000 are employed 
at the plant. 
> Bristol Aeroplane Co. of Canada—At 
Montreal, Winnipeg and Vancouver, 
this company is engaged primarily in 
overhauling various types of engines for 
RCAF, TCA and RCN. 

Bristol has about 800 employes 
P Fairey Aviation Co. of Canada—Lo 
cated at Halifax, this company employs 
about 1,000 people for servicing fighters 
(Avengers and Sea Furies) for RCN 
Lancaster reconnaissance aircraft also 
are being serviced for RCAF. 

The company is expected to do some 
modification work on the 25 Lockheed 
P2V-7 Neptune RCN 
also will service these aircraft. 

It is reported that when the Grum- 
man §2F aircraft come into service in 
Canada in 1956, Fairey will also service 
these. 

Plans are believed to be underway 
for opening a branch to service RCN 
aircraft at Vancouver. 
> Canadian Car & Foundry, Ltd.—At 
Fort William, Ont., this company is 
producing the Beech T-34A trainer for 
RCAF and USAF. This plane has been 
named the Mentor and is being used 
for initial pilot-training. About 100 
have been ordered by USAF. 

The company finished production of 
Harvard advanced trainers early in 1954 
> Other Firms—At Montreal, Canadian 


is getting, and 
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Aviation Electronics recently opened a 
new $3-million plant for manufacturing 
flight simulators, subassemblies for 
guided missiles and other avionics 
equipment. 

In the Toronto area are a number of 
prime suppliers of components. Dowty 
Equipment of Canada, Ltd., subsidiary 
of a British company, makes nose wheel 
and main undercarriage units and com- 
plete hydraulic equipment for the 
CF-100. Dowty also makes Dunlop 
whee] and brake units for this plane 
and tail wheel shock absorber units for 
the de Havilland Beaver. 

Lucas-Rotax, Ltd., also a subsidiary 
of a British organization, has plants at 
Toronto and Montreal making fuel 
systems for the Avro Orenda engine and 
the Rolls-Royce Nene engine used in 
the T-33. It also is producing the 
Lucas proportional-flow contro] system 
for the Orenda and is doing some work 
on guided missiles. 

Fleet Manufacturing, Ltd., at Fort 
Erie, Ontario, is making components 
for the CF-100, the F-86 Sabre, nos 
wheel landing gear for the Republic 
Thunderstreak, and components for the 
Doman helicopter. 


Canada Set to Start 
Turboprop Operations 


In the next few weeks, Trans-Canada 
Air Lines will start its first scheduled 
operations with turboprop airliners. 
TCA will provide daily services on its 
Montreal-Toronto-Winnipeg and ‘I 
ronto-New York daily services with 
British Vickers Viscount aircraft, the 
first of which reached Canada last De- 
cember. 

TCA expects to have 15 Viscounts 
in service by May on a number of 
routes—mostly to the U.S.—including 
Montreal-New York, Toronto-Cleve- 
land and Toronto-Chicago. Aircrews 
have been in training for these aircraft 
since the beginning of the year when 
the second of 22 Viscounts was d 
livered at Montreal. 

Maintenance crews have been famili- 
arizing themselves with the Viscount 
and its Rolls-Royce Dart engines at the 
main TCA overhaul base at Winnipeg 
> Super Connies and Freighters—In 
1954, TCA began to use two other new 
types of aircraft. It has seven Super- 
Constellations based in Montreal for 
use on both the trans-continental Mont 
real-Toronto-Winnipeg-Vancouver sen 
ice, and its Toronto-Montreal-London- 
Paris-Duesseldorf trans-Atlantic service. 

On the trans-Atlantic run the aircraft 
is used in a combination tourist-first 
class service; on the transcontinental 
run it is first-class only. 

Trans-Canada also began using thre« 
Bristol Air Freighters on its Montreal- 
‘Toronto-Winnipeg and Montreal-New 
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Toronto, and will other 
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Largest airline hangar in Canada was 
ompleted in 1954 for TCA at To 
ronto’s Malton Airport. At Winnipeg, 
ICA has built special engine test 
house for cing the Rolls-Royce 
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>» Canadian Pacific Airlines—Operating 
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British Airpower at the Turning Point? 


Both industry and government are 


By Seabrook Hull beginning to realize it is planes in 
McGraw-Hill World News) squadron. service now, today, that make 
airpower—not spectacular feats by pro- 
London—At first glance, you might be tempted to sum up the last totypes on public display once a year 
12 months of British military aviation as “more of the same.” at Farnborough 

The skies still don’t swarm with hundreds of Britain’s latest and best. _ Military, a yrwgress A and political 
Production in many cases is still bogged down. U.S. aircraft remain the se cwogg Maal i to cok Ge od 

West’s first line of air defense in Europe. between prototype and weapon , 
But under more careful inspection, you come to the conclusion that Important Changes—It’s going to 
1954 may have been a turning point in the postwar history of British airpower. = '™¢@ changes in procurement methods, 
Production of modern, high-performance British aircraft as operational Tr tag — = ged 
weapons may be about to begin; the floundering of the last 10 years, to end. ea omy Pe oy ie siecle he 
production orders; tougher attitudes 
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towards industry when it doesn’t come 
through. 

Another move, important in the 
long-term future of British aviation is 
the official abandonment of the bal 
anced forces concept. Made clear in 
the 1954-55 budget messages, it fol- 
lows a similar move in the U. S. some 
years earlier, when planning and 
budgetary emphasis shifted to the Air 
Force. 

Hand in hand with this new policy 
is a developing long-term program of 
changing emphasis, and _ ultimately, 
perhaps, reorganization of the Royal 
Air Force. The pattern, in brief, over 
the next decade, is to build tactical 
airpower (interceptors first, strategic 
forces later. 

The light that’s finally dawning 
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jation is simply this 
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ing to the same aerodynamic laws that 
keep latest U. S. 
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production, not after. 
e You don’t get much airpower “to- 
day” trying to jump too far, too fast 
into the future. 
> What's the Answer?—The new de 
termination to get British military avi- 
tion out of the uncomfortable situa- 
tion it finds itself in today has yet to 
rystallize into a formal plan of action. 
[he widespread criticism that began 
last fall both outside and inside the 
industry continues today. Nearly ev- 
ery Britisher—in pubs, clubs, taxicabs, 
board rooms, and Parliament— 
has answers to the problem. 
Whatever the final solution is, one 
thing seems certain: This time, there’s 
ome good hard thinking behind all the 
talk Now, six years after the basic 
decision was made to rearm the West, 


press 
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10 years after the end of World War 
Il, Britain has a couple of hundred 
modern fighters and less than a dozen 
strategic bombers in service. That’s 
not a very good record. 

By sifting through all that’s been 
said on the subject, you can spot two 
facts. Not only is the government 
tightening up and toughening up its 
procurement policies, but the industry, 
as well, is sobering up a bit. The cynic 
might say it’s growing up. There’s less 
boasting about what’s going to happen 
“tomorrow,” more concern with what 
hasn’t happened to date. 

The political pressure is mounting 

for strong defensive airpower today. 
There’s already some progress. 
_ The practice of promiscuously_pass- 
ing out large production orders based 
solely on one or two prototypes or a 
drawing board sketch has already been 
dropped. The first order for English 
Electric’s new supersonic fighter—the 
P.l—was for two prototypes and 19 
production aircraft. That's quite a 
change from the Swift, Hunter, Super- 
marine 525, etc. 


The Scoreboard 


You see the reason for all the furor 
when you make a quick spot check of 
British airpower today. 

In the closing days of 1954, the 
Hunter and Valiant officially began 
moving into squadron service. In the 
last three months, the first production 
model of the Vulcan, making three all- 
told, has been rolled out of the erection 
hangar. But rather than being a meas- 
ure of productive might, it’s merely 
something solid against which to meas- 
ure the failure of the general effort to 
date. 

Here’s where Britain’s “latest and 
best” stand today: 

e Hawker Hunter. Single Avon or 
Sapphire: swept-wing interceptor: over 
600 mph.; over 40,000 feet; dives su- 
personic. Class of F-86, MiG-15. First 
into squadron service at the end of 
1954, three years after its classmates. 
Mounts four Aden 30-mm. cannon 
plus drop tanks plus rockets. Now ap- 
parently bug-free after curing oxygen 
starvation at wingroot air intakes and 
adding necessary divebrake. Output 
over 60 a month from three U.K. and 
two Continental production lines. To- 
tal orders, RAF and export, about 
1,700. Ultimate RAF Hunter strength 
(based on current U.K. and U.S. off- 
shore orders), about 1,000. 

e Vickers Supermarine Swift. Single 
Avon; sweptwing interceptor; near 
sonic; over 40,000 feet; dives super- 
sonic. Class of F-86, MiG-15. One 
squadron delivered last year. Grounded. 
Has suffered from oxygen starvation 
and compressor blade stalling in tight 
maneuvers. Has broken up in flight 
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EMPLOYMENT IN THE UNITED 
KINGDOM'S AIRCRAFT 
INDUSTRY 


Employment in the ‘‘ Manufacture and Repair of Aircraft " 
reached 237,300 at the end of October, an increase of 1,900 on 
the previous month. 


Males Females Tota! 





1949 
June. . ; 
December 

1950 


| A ae 28, , 900 
December. ... : 2 


152,000 
153,200 


21,300 
22,000 


149,900 
153,600 


157,100 
159, 300 
160, 600 
161,900 
161,590 
163,400 
164,300 





Source: Min'stry of Labor. 


due to control troubles (tail and other), 
still apparently unsolved. Vickers was 
urged for over two years to install all- 
flying tail. Final evaluation may decide 
it’s fit only as advanced trainer or lim- 
ited-service fighter-bomber. Some top 
RAF officials feel this contract should 
be canceled. About 400 aircraft are 
at stake. 

eDe Havilland D.H. 110. Twin 
Avons; two-place, twin  tailboom, 
slightly swept wing day and night 
fighter; near sonic; over 40,000 feet; 
first dove super-sonic in 1952. Tail 
troubles cured with all-flying tail. Struc- 
tural weakness in booms and wing lead- 
ing edge cured by beefing. Necessary 
air brakes being fitted. Has very good 
lowspeed characteristics for carrier 
work. Has been ordered recently in 
volume for the Royal Navy. This order 
should help DH compensate for Cornet 


losses. 


e English Electric P.1 ‘Twin Sapphires; 
sweptwing interceptor; supersonic; over 
50,000 feet; total thrust over 16,000 
Ib. First flew last year and has topped 
Mach 1 repeatedly in straight and 
level flight. Orders placed for 21. 

e Folland Gnat. Single Orpheus 
sweptwing light interceptor; transonic; 
over 50,000 feet. Designed by 
W. E. W. Petter (of Canberra fame), 
Gnat is a private venture—no govern- 
ment money. First one flew last year 
with under-powered engine. Prototype 
suffers from oxygen starvation when 
twin Aden guns fire. Being cured- 
Supply Ministry has shown little in- 
terest but Air Ministry may insist on 
an order, for maybe 12 to start. Oper 
ational weight under 8,000 Ib., it dou- 
bles well as a fighter-bomber. Easy to 
produce and fly. Was third after two 
French designs in Paris recommenda- 
tions for standard NATO light fighter- 
bomber. 

e Vickers Supermarine 525. Twin 
Avons; sweptwing prototype in devel- 
opment of carrier-based interceptor; 
near sonic; over 40,000 feet; dives su- 
personic. Production order has been 
placed (probably for about 100) for as 
yet unbuilt aircraft to be developed 
from 525. 

e Gloster Javelin. Twin Sapphires: del- 
ta-wing, all-weather interceptor; near 
sonic; near 45,000 feet; dives super- 
sonic. First production model com- 
pleted last summer. None in squadron 
service but still on schedule. Did have 
tail flutter. May now be slightly over- 
weight but expects better powerplant. 
Present radar interceptor gear is US- 
made and -supplied. 

e English Electric Canberra. Twin 
Avons; two/three-place light bomber 
and high-altitude reconnaissance plane; 
over 600 mph.; 45,000-to-50,000 feet, 
depending on mission. Some 600 now 
in service. Excellent performance, but 
still some trouble finding proper role 
for it, since fighter-bombers have taken 
over World War II’s light bomber 
missions. But the B-8 is designed as 
a fighter-bomber. Another mark is a 
night-intruder. Widely used as engine 
testbed and in guided-missile research. 
Now equips Strategic Bomber Com- 
mand, due to unavailability of other 
types. Being made in U.S. and Aus- 
tralia under license. 

e Vickers-Armstrongs Valiant. Four 
Avons; cranked wing medium bomber; 
high subsonic; over 45,000 feet. Class 
of B-47. First three delivered to the 
RAF at the end of 1954. Still suffers 
from undesirable tail vibrations under 
certain conditions. Lacks trained crews, 
support facilities and necessary radar 
for longrange navigation and high-alti- 
tude “blind” bombing. One squadron 
(11 aircraft) in service; production about 
two a month. 


e Avro Vulcan. Four Sapphires or 
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Olympuses; delta-wing medium bomber; 
“near Mach 1”; over 50,000 feet. Class 
of B-47/B-52. Carries load of B-52 but 
doesn’t have the range. Has flown at 
Mach 0.97 at 60,000 feet. First produc- 
tion model has flown and will join two 
prototypes in carrying out handling and 
acceptance trials. None in service. A 
thin-wing version with podded engines 
is supposed to be under development. 

e Handley Page Victor. Four Sap- 
phires; crescent-wing medium bomber; 
high subsonic speed; over 45,000 feet. 
Class of B-47/B-52. Two made; one 
demolished after losing tail in low- 
altitude speed run. High tail oscillates 
under certain conditions. Thought of 
more as advanced aerodynamic testbed 
rather than as a near-term potential 
atom bomber. Payload of both Victor 
ind Vulcan exceeds 70 tons. 

Statistically, British airpower is up 
from 1,000 planes in 1948 to over 
5,000 today. 

What the statistics don’t show is 
this: The June 1955 RAF target was 
over 1,000 Swifts and Hunters in squad- 
ron service. The actual total will be 
closer to 300 Hunters and no Swifts, 
plus 375 Canadian and 100-odd U.S. 
supplied Sabres. Except for the Can- 
berras, everything else is out of date— 
Meteors, Venoms, Lancasters. 

Personnel in the RAF totals about 
270,000. 
> Weak in Transport—Britain has vir 
tually no military air transport com- 
mand. The massive air movement of 
heavily-armed ground troops is not part 
of Britain’s military planning. But for 
meeting local disturbances throughout 
the Commonwealth, a real effort is 
being made to build a very highspeed, 
fairly small transport service to supply 
more lightly-armed “commando-type” 
troops anywhere in the world. 

With this object in view orders 
have been placed for the Vickers’ 
1,000, a four-jet transport powered by 
four Rolls-Rovce Conway bypass en- 
gines. The V.1,000 is supposed to 
be in the “over-600-mph.-cruising- 
speed” class. RAF has placed an order 
for “a number” of Comet 2s. 

There’s an order for 30 Blackburn 
Beverleys to handle heavy transport 
over short hauls. 
> Weak in Bombers—Britain’s Strategic 
Bombing Command is now merely an 
administrative structure. It has the 
organization, and the heads count up 
to a proper total. But it doesn’t have 
the aircraft—you can’t carry out high 
altitude intercontinental bombing mis- 
sions in a Canberra. 

The crews aren’t experienced— 
neither can you train in a Canberra, 
or a Lancaster either, for that matter. 

Longrange radar navigation, radar 
bombing, inflight refueling are essen- 
tial to a strategic bomber force. Neces- 
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Since the War 


$182,013,690 
156,161 ,620°* 


Year 
1953 
1954 


1954 (by months) 
$14,963,580 
14,871,500 
15,509,770 
13,795,390 
12,416,260 
11,648,410 
15,324,010 
August 11,147,850 
September 9,983,990 
October 10,996,860 
November 9,690,750 


engines, airships, 


January 
February 
March 
April 
May 
June 
July 


* Includes complete aircraft, 


balloons and parts, electrical appliances for aircraft 
and rubber tires (outer covers). 
** Annual rate based on first 11 months of year. 
U.(Source: Trade and Navigation Accounts of the 
K.) 











sary longrange navigation and high 
altitude bombing radar isn’t even in 
production yet. 

Much of the required logistical sup- 
port doesn’t exist. Britain developed 
inflight refueling, but has no tanker 
squadrons or even a prototype on the 
way capable of servicing 600-mph. 
bombers at 50,000 feet Che idea of 
ierial mobility for fighting squadrons, 
either strategic or tactical, is little more 
than just that—an idea 

That, in brief, is the 
British today. It 
short of British plans and world ex 
pectations The has been and 
still is in development. Basic design 
in Britain is good. But the ability to 
translate a flying machine into a fight- 
ing machine—a high performing plat- 
form for pilot, guns, radar, rockets, 
bombs—before the design is out of 
date, has been lacking 
> Constructive Approach—-Among the 
constructive criticisms aimed at the 
system are these, which are being given 
serious consideration by all concerned: 
e Give the Air Ministry closer super- 
vision over aircraft in development 
e Make greater use of U.S. knowhow, 
particularly in aerodynamics 
¢ Be willing to cancel a contract if a 
project goes sour. 

e Reduce the number of different new 
types and put more effort into each. 
e Lower sights between each stage of 
development. 

e Increase practical and theoretical re- 
search. One way or another you can 
count on greater emphasis being placed 
in each of these directions. Precisely 
how these things are to be done re- 
mains to be seen—whether the Min- 
istry of Aircraft Production will be 
recreated or more Air Ministry people 
issigned to the Ministry of Supply; 
how design and development planning 
will be charted in the future. 


picture of 
falls far 
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{he current reluctance automatically 
to reward each new design idea with 

production contract before the air- 
craft is proven is a step in the right 
direction. A new willingness on the 
part of some British designers and 
builders to take full advantage of the 
best of U.S. aerodynamic and _ struc 
tural knowhow is evident and growing 
© Research Roadblocks—In research, 
there’s only one answer: More money 

Money is a 
policy, but it 
have al 
Britain’s 


technicians. 
budgetary 
that 
made to 


and more 
matter of 
certain 
ready been 
practical research facilities wind tun 
nels (both low- and highspeed), struc 
tural test facilities. Britain is still woe 
fully short on wind tunnels 

There’s already a virtual 
digital computers. A. V. 
first British airframe maker to 
one: it’s being installed now. There’s 
nother in operation at the National 
Physical Laboratory at Teddington. 

Che availability of trained manpower 

a more difficult problem. It’s the 
same in Britain as it is in the U.S., 
though perhaps more critical. It can 
only be solved in time. But as a stop 
gap measure, one suggestion is that 
some of the Ministry of Supply's large 
staff should be diverted to 
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Jet Engines 


In jet engine development, Britain 

up with the best, if not slightly 
ahead. Production is limited only by 
orders At least three pure jets of 
15,000-lb. thrust are running on test 
e De Havilland Gyron has “‘supersonic”’ 
capabilities. U.S. Air Force officials 
describe it as “a verv good engine.” 
© Rolls-Royce is running large experi- 
mental numbers of Conways (several 
different modifications) in test beds. 
This bypass axial-flow gas turbine is 
supposed to have piston-engine fuel 
economy over long hauls. Both the 
Gyron and the Conway are starting 
flicht trials 
e Bristol Olympus 101, with 11,000- 
lb. thrust, is in production The 
Olympus 6 with over 15,000-Ib. thrust, 
ifter a little trouble to start with, is 
rolling up hours on the test stand. 
e Bristol Orpheus, light-fighter engine, 
has a thrust of 5,000 Ib. and nearly a 
six-to-one thrust-to-weight ratio 

Considerable effort is being concen- 
trated on nuclear aircraft propulsion by 
Rolls-Rovee and English Electric, along 
with others 


Radar 


\ weak point in British airpower is 
the lack of specialized airborne radar 
year®r 

When finally start 


the aircraft do 
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North American F100 uses Bohanan Quick 
Disconnects in all cable control systems. 
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quick disconnect 





Bohanan Quick Cable 
Disconnect provides: 


1. instant disconnect for cable in tension; 


2. instant reconnection without resetting cable tension. 


STOCK SIZES: 
1/16” - 3/32” - 1/8” - 5/32” with 3” adjustment. 


note—stressed to 140% of cable strength. 


BOHANAN MFG. CO. 


2125 Stoner Ave. 
Los Angeles 25, Calif. 
BRadshaw 2-5421 


Engineers looking for a future, submit resumé. 
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coming into service in volume, Britain 
should be able to fill her requirements 
with advanced models of most kinds 
of this material, however. For example, 
now going into production for installa- 
tion in the Javelin is all-weather radar 
interception gear for coordinating a 
blind attack using air-to-air guided mis- 
siles. 


Guided Missiles 


Little or nothing is said about British 
guided missiles, except that “they're 
better than anything anyone else has.” 
But none are in production. 

First emphasis is on air-to-air rock- 
ets; second comes ground-to-air. This 
ties in with Britain’s susceptibility to 
sudden air attack. Almost every major 
airframe and engine manufacturer in 
Britain has a guided missile division 
and a Ministry of Supply contract. 

The long-range course of British air- 
power as it’s now being charted figures 
on achieving maximum tactical (inter- 
ceptor) strength in 1957-58—“the time 
of greatest danger.” After that plans 
are to rely more and more on ground- 
to-air missiles to stop any attack, and 
to begin building Britain’s strategic 
counter-striking strength with “V” 
bombers—first the Valiant, which 
should be in service in large numbers 
by then, followed and _ progressively 
replaced by the Vulcan. 

There is a lot of talk that by 1965-66 
there will be a single RAF Command, 
built around the Strategic Bomber 
Command. This would mean eventual 
elimination of the separate Fighter 
Command. After that, longrange 
guided missiles should begin to replace 
the bomber. 


The Future 


As in the U.S., a number of in- 
teresting developments are in the of- 
fing. Rolls-Royce has an operational 
prototype successor to its Flying Bed- 
stead in advanced development. 

One of the next prototype fighters 
will employ reverse camber in its wings 
(making them concave in part rather 
than convex as they are now), begin- 
ning the era of blown or suction ducted 
boundary layer control, with all its 
advantages of high lift, low drag. 

Considerable interest has been gen- 
erated among Britain’s aviation indus- 
try in a littleknown field of propulsion, 
electro-gravitics, which may or may not 
lead to a revolution in flight. 

If all this basic technical ability can 
now be backed up with practical ap- 
plied ability to translate ideas in use- 
ful production models before they’re 
obsolete, the next several years should 
see British airpower achieve its proper 
place in the world. 

The postwar record so far is bad. 
The outlook, however, is good. 
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Britain Pushes Hard for Transport Lead 


(McGraw-Hill World News 


London—Civil aviation in Britain, despite the Comet’s troubles, finds 
itself better off today than it was 12 months ago. Britain’s bid for the jet 
airliner market has been knocked out of the skies by metal fatigue, and 
the age of the pure jet has been put back several years. To take its place, 
Britain has introduced the turboprop airliner to the world and passengers 
and airline operators alike have said: “We like it!” Prestige, sales and profits 
lost when the Comets were taken out of service have been more than made 
up by the Vickers-Armstrongs Viscount. 


Britain is taking a share of the 
world’s commercial airliner market that 
she never had before. She’s cutting into 
the U. S. near-monopoly and, it would 
appear, stands a chance of making it 
stick. 
> Turboprop Lead—For the moment 
she is far ahead of her U. S. competi- 
tors in the development of turboprop 
airframes and engines. But the lead is 
being cut rapidly. The U. S. aircraft 
industry obviously was caught short on 
the turboprop; but now it’s gearing its 
vast resources to catch up—and forge 
ahead—in a hurry. 

The important thing, however, is 
that Britain is under no illusions. The 
advantage may be only momentary, but 
British industry is doing everything pos- 
sible to establish its products firmly in 
world markets now. Transport manu- 
facturers are working overtime to bring 
out the next mods and marks of higher, 
faster, longer-range and more economi- 
cal turboprops, and turboprop develop- 
ment is already charted for the next 
decade. 
> Comet’s Future—Whether the Comet 
will ever fly again in commercial serv- 
ice is far from certain. The modified 
Comet 2 will have about the 
performance figures as the original air- 
craft. 

Basically, the future of the Comet 
series—2 and 3—depends more on pub- 
lic relations, selling it back to the public 
and the operators, than it does on tech- 
nical knowhow and market conditions. 

The modified Comets will use 19- 
instead of 22-gage metal in the thinnest 
parts of the skin; wings are being 
heavily reinforced and oval windows are 
replacing square ones. Also there are 
to be modifications in refueling and 
aerodynamic control systems. Total 
weight increase as a result of these 
changes is 1,150 Ib. But detailed air- 
frame weight saving elsewhere offsets 
550 Ib. of this. 

In addition, Rolls-Royce has prom- 
ised a thrust increase from 7,050 to 
7,350 Ib. in each of the Comet 2’s 
Avons, plus a lower specific fuel con- 
sumption. 

More than half the 20-odd Comet 


2s which were too near completion for 


Same 


AVIATION WEEK, March 14, 1955 





conomical modification will probably 
be bought as highspeed low-altitude 
transports for the RAF, thus helping 
to offset some of de Havilland’s losses. 
> V-1000 Transport—Perhaps Britain's 
nost important pure iet contender is 
the Vickers-Armstrongs V-1000, boast 
thin wept with cranked 
edge (based on the Valiant 
four Rolls-Royce Conway 


ng a wing 
leading 
wing) and 
bypass engine 
Due to make its first flight within 
12 months, this aircraft has been 
volume” by the Ministry of 
Supply as a military transport. It’s due 
for RAF delivery in 1959-60. Vickers 
in begin supplying the airlines in 
1960. As a trans-Atlantic airliner, the 
V-1000 will be able to make the run 
nonstop in both directions under win- 
ter-worst conditions at cruising speeds 


lered “in 


over 600 mph 
> Viscount Future—Plans are in hand 
for development of the Viscount 
through 1960. Last modification will 
be built around a 2,000-eshp. Dart 
nd may include a thin wing 
Finalization of de 
to the Viscount is It will 
be designed for longer lengths 
1,500 miles maximum instead of the 
1,000 miles for the Viscount. But it 
will not cut into the longrange mar- 
ket. No engine has been picked for 
this aircraft, although rumors say the 
R.B. 109 is the leading powerplant 
contenders 
> Britannia Orders—Britain’s bid for 
the longrange turboprop market is, of 
course, the Britannia. The first proto 
type and the first two production mod- 
els are flying. Its entry into airline 
service has been set back by the new 
requirement that all pressurized air- 
liners must undergo watertank fatigue 
tests. However, it is slated to go into 
service with BOAC near the end of 
this year. Once BOAC’s order (and 
options) for 33 are completed, the 
Brittania will be available to other air- 
lines in late 1956 or early 1957. 
Bristol is not pushing the Britannia 
until it racks up an operating record 
in actual passenger-carrying service. 
Meanwhile, the company is pushing 
capacity at its own Filton plant to 25 


signs for a successor 
under way. 


stage 


a year and is working out a subcontract 
deal with Short Bros. in Belfast for an- 
other 25, if added capacity is needed 
for new orders 

Che Britannia’s growth and develop- 
ment is chartered through 1965. Plans 
ire to culminate with a thin-winged, 
B.E. 25-powered version with nonstop 
capabilities across the Atlantic under 
winter-worst conditions at over 500 
mph 
> Powerplant Business—Britain’s engine 
makers are busy all around the world 
looking for markets 

The big fight at the moment is be- 
tween the B.E. 25 (Bristol) the R.B. 109 
Rolls-Royce) and the Eland (Napiers). 
Both the B.E. 25 and the R.B. 109 
ire twin-spool engines. The B.E. 25 

constant power at 4,000 eshp. to 
ver 20,000 feet. The R.B. 109, also 
+,000 eshp., loses power from takeoff 
but weighs less than the B.E. 25. Both 
ire still pretty much “paper” engines. 

The Eland is single-spool 3,000/ 
3,250-eshp. engine that weighs 1,500 
Ib. and is about to go into volume pro 
duction. 

The R.B. 109, so far, has no market. 
The Eland so far is slated only for the 
Fairey Rotodyne, and the B.E. 25 only 
for a future mark of the Britannia. 
> Airline Business—British European 
\irways rounded out its last reported 
vear with capacity up, revenue ton-miles 
up and a 100% safety record. But the 
uirline suffered a deficit as a result of 
its heavy reequipment program. 

Aside from experiments with com- 
mercial helicopter operations, BEA has 
no major problems The Viscount 
gives it an edge over its competitors. 

BOAC, however, had its whole equip- 
ment program knocked askew by the 
failure of the Comet. Not only was 
the Comet withdrawn from service, 
hut additional tests required on the 
Britannia, plus final development trou- 
bles on the aircraft, shoved the time 
when it was supposed to come into 
service back perhaps 12 months. 

BOAC for the last six months has 
been trying to convince the govern- 
ment that it should have dollars to 
buy some “obsolete” U.S. piston air- 
liners to fill the gap until new British 
equipment comes in—and to backstop 
its route system in case that equipment 
should develop troubles. 

There’s one drawback: British poli- 
ticians tend to take a dim view of 
spending dollars when tomorrow's 
British-made airliners are just around 
the corner. 

Also, lately, the picture has been 
complicated by a reported offer by a 
U.S. financial group to lease Super 
Constellations to BOAC. 
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Neutrality Worries Swedish Military 


(McGraw-Hill World News) 


Stockholm—According to official information from the Swedish Royal 
Air Force published in the daily press, Sweden’s airpower now ranks fifth in 


the world. 


The RSAF ranks the first four as the Soviet Union, the United 


States, Great Britain and Red China, in order of size. 


Sweden has 1,200 fighting planes and plans a 22% 
The question is raised whether this expansion 


force in the near future. 


increase of this 


alone will permit Sweden to hold fifth place. 


Because of its solely defensive 
nature, the RSAF is able to make 
greatest use of each man, and from 
this standpoint RSAF is one of the 
most effective air forces in the world, 
Swedish sources say. Sweden’s air 
force has 23 men per airplane, com- 
pared to 153 in England and 133 in 
the U.S. The French force has 103 
men per plane and the new West 
German force will have 60. 

Sweden’s contribution to Western 
airpower can scarcely be discussed 
without reference to the Swedish gov- 
ernment’s policy of neutrality. 

Nor is it possible to obtain any 

proper picture of Sweden’s military 
situation—including its air aspects— 
without considering what is happening 
in Norway and Denmark. As in the 
economics of air transport, in military 
matters the Scandinavian countries 
must be regarded as a unit. This has 
been emphasized over and over again 
by military spokemen in all three 
countries. 
PA Likely Target—In a recent report 
on the defense situation; Gen. Nils 
Swedlund, Commander of the Swed- 
ish armed forces, emphasizes that it 
is impossible to tell what direction 
military operations would take in a 
third world war. But whether it 
starts with atomic bombing or not, it 
seems probable, he says, that the Rus- 
sians would try to turn their superior- 
ity in ground forces and tactical air 
power to advantage by driving through 
Germany. Operations against Scan- 
dinavia would then, the report says cau- 
tiously, be “likely.” 

In Sweden, attention has been 
drawn, by Gen. Swedlund and others, 
to the circumstance that as NATO 
strength grows, the likelihood of an 
attack aimed primarily at Sweden in 
creases. Through their membership in 
NATO, the other Scandinavian 
countries have made arrangements to 
receive military aid if attacked. For 
Sweden, lack of such arrangements 
must mean aid will be slower in com 
ing and less effective when it comes. 

It is quite clear that Sweden cannot 
hold out alone for very long, and that 
it would be difficult to prevent parts 
of the country from being overrun. As 
things are now, it is an open question 
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whether support could be given the 
other countries quick enough either. 

Before joining NATO, Norway and 
Denmark had refused to discuss Swed- 
ish proposals for a Scandinavian neu- 
tral block, on the grounds that they 
could not arm adequately without 
American aid. Now the position is that 
they have accepted free arms and other 
assistance, but refused the corollary-- 
the stationing of NATO forces in their 
countries, particularly at the airbases 
built for the common defense. Yet, as 
a Norwegian military spokesman has 
definitely stated, Norway at least does 
not have either the men or the re- 
sources to defend the whole country. 
> 4,000 Daggers—One can sympathize 
with the Scandinavians’ attitude, even 
if one doubts its wisdom. Only recently 
a Norwegian newspaper published de- 
tails of 400 Russian  airbases—con 
veniently situated for bombing any part 
of Scandinavia—at which, it said, there 
are perhaps 4,000 modern aircraft st: 
tioned. Further, the Russians have 21 
bases circling the Baltic with guided 
missiles trained on this area. 

In the circumstances, the demand of 
the Swedish military that Sweden itself 
acquire atomic weapons 15s understand 
able. Both the Danish and Norwegian 


air establishments are still negligible 
factors, but Sweden’s air force is getting 
to the stage where it could carry the 
attack to the enemy. 

The Baltic is not too broad, and the 
new Lansen fighter, which is going 
primarily to the tactical wings, could 
carry a small atom bomb. Also, missile 
firing stations can be placed under 
ground, in the good Swedish granite, as 
effectively as any other artillery. 
> Ten-Year Plan—In the 10-year plan 
for Sweden’s defense presented with the 
commander in chief’s report at the end 
of last year, it is proposed gradually to 
increase the air force share of the de 
fense budget from an average of 32% 
during 1950-55 to 37% in 1960-65. 
The army’s share is envisaged as being 
correspondingly reduced from 41 to 
34%, and the navy’s from 20 to 17%. 

It is emphasized that the cost of de 
fense is bound to mount. The plan 
assumes, however, that the gross na 
tional product will continue to rise at a 
rate of 24 to 3% a year, so that the 
defense outlay will still not exceed 5% 
of the national income 

For the air force, the big item of 
expenditure is of course equipment. In 
Sweden this accounts for no less than 
66% of the total air appropriation. ‘The 
commander in chief’s plan would per- 
mit an 18% increase in the number of 
fighters, and 50% more tactical planes. 
Altogether, the increase in planes would 
be 22%. In addition, two of the fighter 
wings now equipped for day operations 
would be converted to all-weather wings 

making a total of three such wings in- 
stead of one as at present. 

Both the report and the commentary 
by the new air force chief, Gen. Axel 





SAAB A-32 LANSENS 





L,jungdahl, underscore observations pr 
viously made on the Swedish defens 
situation. Gen. Ljungdahl says square] 
that the dispersion of the likely bomb 
ing targets over a wide area, and thi 
country’s extended lines of communica 
tion, mean that air defense needs ar 
greater in Sweden than in many othe 
countries. The proposed increase in 
fighter strength will not mean that m 
of the country can be defended—)bi 
simply that better defense can be pr 
vided for those parts which would 
defended in any case. 

The proposed increase in strength 
actually does not bring the air force up 
to what was considered the minimum 
even in 1948. Then the minimum was 
put at 13 day and three night-fighte: 
wings, all with a full complement of 
75 planes. So far only six day-fighter 
wings have been brought to full 
strength. 

The new plan would give eight day 
and three all-weather wings at 
strength. In other words, there woul 
still be five fighter wings lacking. Som« 
compensation for this lack is provided 
in the increase in tactical planes 
> Budget Cut—No trace of the com 
mander’s proposals can be found in thi 
year’s budget. The figure for the seven 
year procurement plan under which the 
air force perpetually operates is even cut 
down from the proposed 3,323 million 
kronor ($665 million) to 3,107 million 
kronor ($622 million). The slash wipes 
out $17 million for development work, 
$16 million for fighter procurement, 
and $10 million for reconnaissance 
planes. 

It means there will be no replace 
ments for the Vampires and Swedish 
built S-18 reconnaissance planes which 
are scheduled to be withdrawn 
service in a year or two. 

Unless extra appropriations are forth 
coming before 1957, too, Saab’s produ 
tion of Lansens may be interrupted 
P Orders for Industry—The air force’s 
seven-year procurement plan has been 
an excellent means of keeping Sweden’s 
aircraft industry steadily and fully ox 
cupied. It is an economical method of 
working, and probably the only way out 
for a small country trying to go it alonc 
A possible disadvantage is that there is 
no slack to take up in an emergency, as 
the industry is already operating clos« 
to capacity. 

The beneficiaries of the svstem ar 
Saab, the country’s sole aircraft manu 
facturer, and Svenska Flygmotor, which 
makes British-designed jet engines 

Saab has expanded considerably in 
the last few years, addmg manufactu 
ing facilities at Trollhattan and Jonkop 
ing (for components and accessoric 


‘ 


from 


and extending assembly space at the 


main plant at Linkoping. ‘The company 
now employs some 6,000 persons, about 
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2,000 being engineers, draftsmen 
office staff 

At Linkoping, J-2 
still being turned out, 
ill-weather 
The big event of 1955 
wever be the first flight of th 
J-35, a 1,000-mph. fighter 
from the start, like all Saab’s 


iircraft, in close collaboration with the 


) Flying Barrels are 
and deliveries of 


the 750-mph Lansens will 
start 


will he 


this vCal 


de sigTic d 


military 


“i > 


FINAL ASSEMBLY 


os 


OF SAAB J-29S 


iir force. To fill the gap before this 


plane gets into production, the air force 

has ordered 140 Hawker Hunters. 
l'lygmotor is currently spending $4 

million on an expansion program which 


includes an extension of its under 
ground shop. Instead of trying to get 
ill the 600 additional workers it needs, 
t is adding 200 or so to its present work 
force of 1,600, contracting with 
Stal (turbine manufacturer) and Gevars 
faktorict in Eskilstuna to supply parts. 
Production of Rolls-Royce Avon-/ en 
gines for the Lansen is underway at the 
'lygmotor plant in Trollhattan. 

> Bas Construction—lhe airbase at 
Ronneby, S. Sweden, has recently had 
its runway lengthened in readiness fot 
the Lansens. In this year’s budget there 
is a welcome raise in the appropriation 
for airfields from $5 to $6 million. 
report 


and 


Lhe commander-in-chief’s 
varned that construction expenditures 
stations, 


on uirhelds, missile-firmg 


fighter contro] head 


naval 


and air-watching 
in-the-rock 


have to rise 


quarters—as well a 
nstallations—will 
iderably in the near future, however. 

> Military Research—The general ap 
propriation for military that 
ippears in the budget was also raised 
this vear by $460.000 to $3.3 million 

[his item represents only a small part 
f the total military expenditure on re 
earch, however. Of more interest was a 
pecial appropriation of $700,000 for 
development of a ground-to-air missile, 
with procurement authorizations run 
ning to $1.2 million. 

Ihe idea of atomic weapons is still 
not popular in Socialist government 
circles in Sweden. This attitude seems 
to be dictated as much by fear of irritat 
ing the Russians as by reluctance to 
shoulder the cost. Like neutrality itself, 
forces of the 


con 


research 


it deprives the armed 
means of putting up the most effective 


detense 





@ SWEDEN 


SAS ‘Monopoly’ Faces Opposition 


(McGraw-Hill World News) 


Stockholm—There is only one com- 
pany really in the air transport picture 
in Scandinavia at present, and that is 
Scandinavian Airlines System. 

It is generally accepted, too, that 
SAS will be the “chosen instrument” of 
Sweden, Norway and Denmark in in- 
ternational transportation. 

But there are quite a number of can- 
didates ready to compete with SAS for 
domestic business—whether “domestic” 
is taken to mean throughout the area, 
or within one particular country. 

The countries of Europe are geo- 
graphically so small, however, that it is 
difficult to keep to domestic and inter- 
national traffic separate. The problem is 
further complicated when, as in Norway 
and Sweden, there are big areas where 
the population is sparse, distances are 
relatively great, and there are no large 
cities to provide any volume of traffic 
locally. 
>» Trouble in Northland—Paradoxically, 
too, SAS’ claim to a monopoly of Scan- 
dinavian air transport is running 
counter to efforts to achieve economic 
integration of the area generally. The 
Scandinavians themselves seldom even 
use the term Scandinavia—in their 
thinking the unit is “the North,” which 
includes both Finland and Iceland as 
well as the three Scandinavian countries 
proper. 

Now Iceland is a member of the 
Nordic Council, which has been set up 
to coordinate the steps towards integra- 
tion, but Finland is not. Yet there is a 
very smooth working arrangement be- 
tween the Finnish Aero line and SAS— 
while the Icelanders are threatening to 
leave the Council on account of pres- 
sure being applied through the Swedish 
government to check an Icelandic air- 
line’s competition with SAS for the 
trans-Atlantic business. There is a con- 
siderable segment of opinion in Nor- 
way, too, favoring greater freedom for 
independent airline operators. 
> Room for More?—Still, it is unlikely 
that any of the three countries will feel 
that it can afford to let SAS fall apart. 
If they want to have an airline of SAS’ 
calibre, it seems they have no alterna- 
tive but to have it together. The “dead- 
end” geographical position of Scan- 
dinavia, combined with the countries’ 
small populations, provides powerful 
argument for a single carrier. The ques- 
tion is just whether SAS needs a com- 
plete monopoly, or whether there is 
room for others too. 
> The Competition—Among those eager 
to offer competition are the Norwegian 
shipowners Ludwig Braathen and the 
Fred Olsen Line. With his SAFE op- 
eration, Braathen opened up the Far 
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Eastern route from Scandinavia, and 
made it pay. But his 5-year concession 
ended last year, and the Norwegian gov- 
ernment did not renew it. Now SAS 
has the field to itself there too. 

By reducing prices and still providing 
good service, Braathen also made the 
short Oslo-Stavanger run pay—a route 
which SAS said needed a subsidy. Last 
year Braathen’s passengers increased 
from 16,000 to 24,000, and the number 
is still going up. A private Danish pro 
posal that Braathen should expand into 
Denmark, where domestic services have 
been maintained only fitfully, received 
no encouragement from the Danish au- 
thorities, however. 

Similarly, Fred Olsen has given up 
trying for concession for the routes 
Oslo-Bergen, Oslo-Amsterdam, and 
Bergen-Newcastle. SAS has informed 
Olsen Line that it is not interested in 
collaboration—although it maintains 
joint services with smaller companies in 
West and North Norway and i 
Sweden. On account of public opinion 
however, the Norwegian government 
has been extremely hesitant in taking < 
definite standpoint in regard to inde 
pendent domestic air services. Conse 
quently there is a general state of un- 
certainty throughout Scandinavia—as in 
so many other fields where integration 
is being discussed. 
> Domestic Bid—A proposal for taking 
over the domestic services in Sweden 
has come from a 20-year-old company, 
Svensk Flygtjanst, Flygtjanst spokes 
men point out that important manu 
facturing centers like Norrkoping, Karl 
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stad, Orebro, Sundsvall, have no regular 
air services. They also say that with 
only one flight a day connecting 
Gothenburg, Malmo and Lulea (in the 
far north) with the capital, it is often 
just as quick to take the train. Flygt- 
janst carried passengers before the war, 
but has since been doing only target 
towing for the air force, for which it has 
26 planes. It is now buying three DC-3s 
and a DC-4 for charter services. 

Flygtjanst people also put forward 

the argument that with a single organi- 
zation for Scandinavian services, the 
cost of the operation will never be re- 
flected in the ticket price. Profitable 
Swedish routes, they say, will have to 
subsidize unprofitable Norwegian ones. 
At present, only the North Norway serv- 
ices are really subsidized, the Norwegian 
government paying SAS 1.4 million 
Norwegian kroner ($200,000) to main- 
tain them. But then, SAS does not 
maintain services on other routes which 
it says are unprofitable—and which 
I'lygtjanst is proposing to fly. 
P Iceland and Finland—In the discus- 
sion of domestic services, Finland and 
Iceland are often brought up as exam- 
ples. 

Although the population of Iceland 
is only 160,000, last year the local air- 
line Flugfelag Islands carried 52,000 
passengers, 28% more than in 1953. Of 
this number, 46,480 were carried on 
the line’s 23 purely domestic routes. 

Flugfelag Islands pays its stockhold- 
ers a 4% dividend, too. 

When more frequent local services 
were provided in Finland last year, pas 
senger traffic shot up there too. But 
Finland has poor railway services and 
bad roads. Both highways and railroads 
have to take circuitous routes on a 
count of the numerous lakes. And Ice 
land has few roads and no railways. It 
is noticeable, too, that both the Finnish 
and Icelandic companies tend to extend 
their network outwards, towards the big 
centers of population in Europe. 

Finnair Aero Oy runs services with 
Convair 340s through Scandinavia and 
Germany to Paris, under a five-year 
pooling agreement with SAS. The line 
has three Convairs, with nine DC-3s for 
domestic operations. Flugfelag Islands 
operates routes from Reykjavik both to 
London and Copenhagen with DC-4s. 
This summer it will have three flights a 
week to Copenhagen instead of two. 
> Loftleidir Slashes Fares—It is the ac- 
tivities of the other Icelandic airline, 
Loftleidir, which are assumed to lie 
back of Sweden’s denouncing its air 
treaty with Iceland. This line has been 
carrying passengers between Scandinavia 
and New York, via Reykjavik, for $60 
less than SAS charges for the tourist 
class one-way trip. Now Loftleidir is go 
ing to make the difference $145, and 
will increase flights this summer from 
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three to at least four or five a week 

The Icelanders operate their Atlanti 
service with three DC-4s—one of which 
is chartered from Braathen. Thev als: 
use Braathen’s maintenance facilities at 
Sola in Norway. But Swedish charges 
that Loftleidir is controlled by Braa 
then have brought indignant protests 
from the Icelandic legation in Stock 
holm. 

Loftleidir has created the route by 
neatly combining two concessions 
Hamburg-Reykjavik and Reykjavik-New 
York. The latter includes no stipul 
tions about IATA rates, and it is on 
the New York-Reykjavik leg that the 
price difference occurs. The airline says 
it can of_er low rates because it fills up 
unoccupied passenger space with cargo 
Among the ironies of the situation are 
these aspects: Braathen’s DC-4 becam« 
available because his Far East conce:s 
sion has been stopped—and SAS 
dropped the Reykjavik route from its 
network because it didn’t pay. 
> The Big Ships—Apart from Braathen’s 
and Fred Olsen’s DC-4s, ali the big 
transports in Scandinavia belong to 
SAS. Most of the DC-3s are owned b' 
SAS and Aero Oy. In Sweden there ar 
about 300 aircraft with valid certificates 
in addition to SAS planes. These ar 
mostly small craft of the taxi type 
great number of different manufacturers 
being represented. There is a similar 
plethora of makes in Norway, too, used 
in taxi. charter and scheduled services 

Eagerly awaited is the arrival of 
eight Douglas DC-7Cs ordered by SAS 
This plane will not only make possible 
direct flights from Copenhagen to New 
York, but will enable SAS to skip 
Greenland on its Los Angeles run. Still 
more, it will clip a whole 24 hours off 
the Tokyo flight, which will be made in 
two hops—from Bodo in North Norwa' 
to Fairbanks, and from there to Tokyo 
> In the Beginning—When SAS started 
as the chosen instrument on the At 
lantic routes, in Europe the national 
airlines continued to compete as before 
But the arrangement didn’t work, there 
were heavy losses, and the Norwegians 
were ready to pull out. 

The present setup, with the national 
companies operating through a single 
organization, dates from 1951. At no 
time during the first four years has it 
been necessary to draw on the guaran 
tee against an operating deficit given by 
each Scandinavian government to its 
airline. Since 1948, when the first steps 
were taken towards fusion of operations, 
capacity has increased from 69 to 203 
million metric ton-kilometers a year, 
while the total number of persons on 
the payroll has been reduced from 7,500 
to 7,200. 
> SAS Routes—The airline now serves 
73 cities in 37 different countries. The 
total network is about 125,000 kilome 
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ters. SAS gets about f its busin 
on the intercontinental routes—to North 
ind South Ame! Africa, and the | 
East. Barely of th European hare 
from Scandinavian domest 
trafhc And ab jual 
ompany’s incom 1 no 
Vian money 
> Tourist Class—Although t 
was a big su r SAS on th 
Atlantic route ere it was larg¢ 
sponsible for a 5¢ increase in Tl 
number of passengers carried in 195 
it did not pay in Europe. ‘There a | 


North 


brought SAS 


increase in ipa ity 
5% more sales 

he price reduction of 20% was n 
enough to attract much new busines 
ind the reduction in amenities ann 
old customers. Scandinavian busin 
men prefer to travel in comfort 

So SAS now has relatively fev 
tourist flights, a good number with first 
lass onl ind most with both first 
class and tourist 
> SAS Fleet—All th 
routes al flown with DC-6B 
DC-6s, of which SAS has 14 and |] 
Che \ planes alc ils » used 
London and Pari 
in routes are served 


ind 8 Scandi 


intercontinenta 


respectiy 1 
exclusively n the 
runs. Lesser Europe 
by 4 DC-4s, 10 DC 
[wo old Junkers Ji 
still used in North 
Bodo ind Kirkenes 


Servicing is split 


seaplanes a 


Norway betwee! 


ymong the thr 
ountries—the shops in Stockholm tah 
ing the D¢ Copenhagen the DC-4 
ind Oslo the two-engine Sx 
DC-3s 
SAS reputation f 
tenance has landed the Danish shop at 
Kastrup airport some nice 
servicing planes for other airlines, such 
is India Airlines, Saudi Arabian and 
Greek lines, and the U.S. Air For 
Recently the Colombian airline Ay 
inca, mtracted for overhaul of six 
DC-4s here at a cost of 5 million krone 
SAS has 2,100 worker 
650 of them at Kastrup 
Flight personnel comprises 13-14 
of SAS total employment. ‘There 
navigators, 140 flig 


purse TS 


indias and 


high-clas Mail 


business in 


8/00 000 


its shops, 


395 pilots, 160 
engineers, 190 and steward 
and 190 stewardesses 
> Organizational Troubles—The clau 
in the SAS agreement giving Norwa' 
ind Denmark each the right to two 
sevenths of the employe total, and Sw 
den three-sevenths, has proved a latent 
source of trouble. All the Swedish co 
pilots, 68 altogether, have recently giver 
notice that they will quit, in_ protest 
wainst the promotion of Danes with 
much less seniority. Denmark had few 
trained pilots when SAS started, but 
their numbers have grown as the Dan 
ish air force developed, and many have 
since gone over to the airline. 

—G. Howard Smith 
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German ‘Airpower’ Today: Plans Only 


By Gerald W. Schroder 
(McGraw-Hill World News) 


Bonn—No precise facts and figures have thus far been released on the 


new German air force—the Luftstreitkraefte. 


Two factors have become 


rather obvious, however, over the past few months: 
First, the Germans will not be satished with anything less than the 


most modern, proven and effective material. They can be expected to put 


up a scrap if other NATO nations should feel inclined to furnish them with 


second-rate or obsolete aircraft. 


Second, the Germans are going to concentrate their efforts on build- 


ing a powerful, hard-hitting fighter organization. 


Under the now defunct EDC trea- 
ties the Germans were to establish 10 
fighter-bomber squadrons and __ six 
fighter squadrons. 

Is is now reported in aviation circles 
in Bonn that this ratio has been 
reversed: In all probability the Ger- 
mans will set up 10 fighter squadrons 
and six fighter-bomber squadrons. 


Air Force Plans 


Although the Dienststelle Blank, the 
ofhce of the West German govern- 
ment charged with rearming Germany, 
refuses to disclose actual plans for the 
new Luftwaffe, it is more than prob- 
able that the German air force will 
have the following composition: 

e Eight fighter squadrons of 75 planes 
each. The Germans are thinking of 
Hawker Hunter planes for these squad- 
rons; if Hunters are not available at 
the right time, they will think in terms 
of Sabre jets. 

e I'wo all-weather fighter squadrons of 
36 planes each. The Germans are 
thinking of F-89s for these squadrons. 
e I'wo reconnaissance squadrons of 54 
planes each; F-86 K’s are being con 
sidered. 

e I'wo transport squadrons of 48 planes 
each; no decision has been made as to 
type of plane. 

e Six fighter-bomber squadrons of 
planes each; probable type: F-84F. 

Planning for the new German air 
force is in the hands of Werner Panit- 
zki and his staff. Panitzki, 43, joined 
the German army in 1929, then 
switched to the Luftwaffe in 1935. He 
has been with the Blank Office since 
1952 and has devoted his time to air 
force matters. 
> Personnel Problem—One of the great- 
cst problems facing the new German 
air force is that of personnel. Over 
2.000 pilots will be needed, most of 
them between the ages of 35 and 40. 
It is estimated that the total air force, 
including anti-aircraft units to protect 
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installations, might number as_ high 
as 100,000 men. ‘The Germans will 
face tremendous difficulties training 
this number of semi- and fully skilled 
specialists. Most of those available 
have been out of aviation for over ten 
years. 

Volunteer pilots will probably have 
to sign up for six years, technical per- 
sonnel for four years. Pilots, especially 
former Luftwaffe pilots, will receive 
their jet training outside Germany; 
they will also have to study English, 
NATO's official language. Their flight 
training will take an estimated eight 
months. 

No one at this point knows how 
the Germans are going to get the 
necessary planes. Since Germany’s 
aviation industry has not yet resumed 
operations and the Germans are not 
allowed to build certain types of planes 
until final ratification of the Paris trea 
ties, they will be forced to import al- 
most all of the aircraft needed for the 
new air force. It is highly likely that 
they will receive their planes under 
some sort of lend-lease assistance or 
outright grant from the United States. 
> Selecting the Brass—It is not known 
at this time who will command the 
new German air force. All ranks from 
colonel upwards are to be approved 
by a civilian “personnel committee” 
which has as vet not been appointed. 
The committee will consist of judges, 
members of parliament, industrialists 
and others prominent in public life. 

One possible commander, men- 
tioned frequently in recent weeks, is 
ex-Lt.Gen. Adolf Galland, former 
Luftwaffe ace, who returned to Ger- 
manv from Argentina during the first 
week of January. 


Aircraft Industry 
>» Needs Military Orders—One out- 


standing factor is beginning to emerge 
in German thinking: There will be no 


rebirth of a large, effective German 
aviation industry without military or 
cers. 

This is one of the reasons why in 
dustry officials are closely following 
the current negotiations for a Western 
uropean armament pool. The out 
come of these discussions will decide 
what, if anything, is to be built in 
West Germany for NATO defense 
forces, including the new West Get 
man air force. 

The recent Paris agreements, now 
awaiting final ratification, provide that 
Germany will build no atomic, bacteri 
ological or chemical warfare weapons, 
no longrange strategic bombers, no 
guided missiles and no fighting ships 
over a certain tonnage. 

Military and civil liaison, training 
and sport helicopters, and transport 
planes may be built freely, without su 
pervision by NATO arms commissions 
or any other agency. But it is the “in 
between” field of military aviation 
equipment, which could be built un 
der close NATO supervision and con 
trol, that holds promise. 
> African Pool—Although generally in 
terested in a West European arms pool, 
the Germans are still cool to the idea 
of establishing a joint French-German 
aviation industry in North Africa. 

[They see the advantages of an 
African location from a strategic point 
of view, but they point out that only 
20% of the actual work of construct 
ing planes, primarily the final assembly, 
would take place in Africa; the other 
80%, primarily the building of parts 
and accessories, would still have to 
take place in France and Germany. 
It would, to the Germans, be highly 
impractical to have to ship all the 
materials, parts, accessories to Africa 
for final assembly only 

Another point the Germans stress 
is that they would only be willing to 
join a French-German aviation industry 
in Africa if they can enjoy a position of 
“relative equality” with the French in- 
dustry, as regards a domestic German 
aircraft industry. 

In other words, the Germans will in 
sist on building their own aviation in 
dustry at home before showing any 
willingness to send money, materials 
or men to Africa as part of a joint 
French-German industrial effort. 
> “Pure Moonshine”?—Several well-in- 
formed aviation experts, when asked 
about future possibilities and plans of 
the German aviation industrv, have re- 
plied simply by saying: “It’s all pure 
moonshine.” 

These observers point out the follow 
ing, to them practically insurmount- 
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able, deficiencies and obstacles: 
e The industry has no money, but stil! 
has sizable debts. ‘The industry's fi 
nancial position is an odd one: 

The former German Reich still owes 
the industry about 800 million Reichs 
mark for orders and deliveries executed 
during the Hitler regime and World 
War II. The Reich’s successor, th« 
present West German 
shows no inclination to assume thes 
debts and pay the companies involved 

At the same time, the industry still 
owes about 500 million Reichsmark 
to German banks; this money was 
borrowed during the same period in 
order to finance the Reich’s militar 
orders. The German banks today still 
lay claim to these debts and ha 
show. themselves unwilling to  strik 
them from the books. 

It is obvious that before any rea 
start can be made by the industry 
this tangled skein of debts and counter 
debts will have to be settled by gov 
ernmental, legislative action. 

e The industry has no plant capacity 
of any size at this time. True, there 
are a few empty sheds, halls and hang 
ars in existence, but these would 
vide a basis for the 
only. 

e During the past 10 years the Ger 
mans have been forbidden to work in 
aviation. As a consequence, many ob 
servers point out, there is a tremendous 
deficiency of trained designers, engi 
neers, procurement and inspection pet 
sonnel 

If the Germans are to catch up in 
this field, large numbers of young men 
will have to spend years abroad to close 
the gap in knowledge that opened up 
since the last war. In the U.S. alone 
the sums spent by industry and gov 
ernment on research are many 
as great as the total sum the Germans 
could raise to start a 
dustrv. 

e While the auxiliary industry—com 
panies making tires, instruments, bat 
teries, etc.—are in excellent shape, it 
is doubtful if thev would be interested 
in retooling to mect the rather limited 
demand for their products from a Ger 
man industry. For the industrv itself 
it might be cheaper during the first 
few vears of growth to import man 
of these items. 

e The new air force will be a potent 
competitor for large numbers of men 
most of them now in their thirties and 
early forties, who have a basic ground 
ing in aviation. 

Representatives of the industrv it 
self fully acknowledge the difficulties 
that face them. Thev realize that the 
days when vou could produce a pro 
totvpe model in a backvard hangar with 
half a dozen mechanics and engineer 
and on a shoestring are definitely over 
F-ven men who a short two years ago 
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governmen 
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spoke in glowing rms of the tre 
mendous opportunities facing a reborn 
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ently had sobering second thoughts. 
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In time, of course, the Germans 
hope that their own airline, Lufthansa, 
will fly planes of German design. But 
even the inguine of experts does 
ot expect to see this happen within 
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COMPLETE PACKAGE UNITS 
SPECIFICATIONS 


Material—Aluminum, Magnesium, Stain- 
less Steel, Castings, Forgings, 
Sheet Metal. 


Speed—Dependent upon drive unit and 
performance requirements. 


Performance—Total pressure up to 20 
inches of water. Flow — 100 
c.f.m. to 5000 c.f.m. 


Drive Units—Electric Motors—A.C. or 
D.C. Hydraulic Motors. Air 
Motors. 


Testing—All blowers tested to meet ap- 

plicable N.A.F.M. and MIL Speci- 
fications. 
Structural test to 50 per cent 
overspeed (or as required). All 
structural and aerodynamic 
tests conducted in Dean & Ben- 
son Research, Inc. overspeed 
spin pit and wind tunnel. 














Dean & Benson 
Hesearch, Inc. 


14 RICHMOND ST. _— CLIFTON, N. J. 
GRegory 1-1600 





@ GERMANY 


Lufthansa Set for Atlantic Flights 


(McGraw-Hill World News) 


Bonn—Unless unforeseen delays in 
the final ratification of the Paris and 
London treaties crop up, the new Ger- 
inan Lufthansa plans to resume service 
on several routes in April. 

The initial runs of the German ait 
line will be: 

e Daily flights from Hamburg-Duessel- 
dorf to London, and from Munich- 
Frankfurt to London. 

e ‘Three-times-a-week flights from Ham- 
burg-Frankfurt to Paris; pool arrange- 
ment with Air France. 

e Twice-weekly flights from Hamburg- 
Cologne-Frankfurt to Madrid; pool ar- 
rangements with Iberia. 

Four Convair 340s will be used on 

these routes. British pilots will be used 
as captains, with German nationals un- 
derstudying as co-pilots for at least the 
first full year of passenger-carrying 
operations, 
P Overseas Routes—As soon as Lock- 
heed’s four Super Constellations are 
received, Lufthansa plans three flights a 
week from Hamburg-Duesseldorf to 
New York and three flights a week from 
Hamburg-Frankfurt to New York; thus, 
Lufthansa hopes to establish daily serv- 
ice on its Germany-New York run this 
summer. 

Then, when the additional four 
Super Connies, ordered in December 
1954, are received, service to South 
America will be started and, possibly, 
service to New York will also be in- 
tensified. 

As Lufthansa’s fleet of planes in- 
creases, service to Africa, the Near and 
Far East will be initiated. 
> Money Troubles—Lufthansa,  origi- 
nally capitalized at 25 million Deutsch 
mark ($6 million) raised its capitaliza- 
tion to $12 million last fall. This fig- 
ure will probably have to be raised to 
$20 million before the “initial recon- 
struction stage” is passed. 

While Lufthansa officials have been 
hopeful that private industry would 
join in underwriting their new venture, 
private capital has been extremely slow 
in forthcoming. At present, the line 
is capitalized up to 90% by the federal 
government and the states, with only 
10% coming from private sources. This 
situation is causing a certain amount 
of uneasiness in Lufthansa circles; offi- 
cials claim that “once our planes are 
in the air, industry will show its faith 
in us and start investing.” 

At the same time, there are increas- 
ing reports that certain segments of 
German industry are dissatisfied with 
the present Lufthansa management and 
are unwilling to invest sizable sums be- 
fore the management structure is com- 
pletely overhauled. 


> U.S. Gets the Order—Competition 
between U.S. and British firms for 
Lufthansa orders will remain stiff: 
Lufthansa is aiming at a 40-plane fleet 
and it is highly improbable that a re- 
born German aviation industry will 
be able to produce suitable transport 
planes for years to come. 

The British appear to have lost 
Round One when Lufthansa ordered 
Convair 340s and Super Constellations. 
But the Germans are taking a close 
look at the Vickers Viscount and no 
one in Germany would be surprised if 
Viscounts were ordered this year for 
the expansion of Lufthansa’s medium- 
range routes. 
> BOAC Agreement—In addition, Luft- 
hansa has signed an agreement with 
BOAC which calls for: 

1. BOAC sponsorship of Lufthansa 
for admittance to IATA and other in- 
ternational aviation associations. 

2. BOAC aid of technical and finan- 
cial experience with British aircraft. 
Advice and assistance to Lufthansa 
when dealing with British aviation com- 
panies. 

3. Training, by BOAC, of Lufthansa 
personnel at cost. 

4. Interline traffic, baggage and cargo 
agreements to be considered between 
both partners. 

5. Partners will work together to- 
wards pool arrangements on mutually 
agreed routes, thereby establishing a 
coordination of schedules once the Ger- 
man partner is in operation and is 
member of IATA. If Lufthansa is not 
ready to take up its share of any routes 
on which it has or can obtain rights, 
BOAC will be given first opportunity 
to take over the routes until Lufthansa 
is ready to operate them itself. Com- 
mercial desirability, schedules and f- 
nancial arrangements for each indi- 
vidual route to be operated on behalf 
of Lufthansa are to be decided mutu- 
ally by BOAC and Lufthansa. If they 
fail to reach agreement, Lufthansa will 
be free to negotiate with other oper 
ators. 

Paragraph 5 has caused a certain 
amount of stir in aviation circles both 
in Germany and abroad. Lufthansa 
officials are quick to point out, however, 
that the first four paragraphs of this 
agreement are innocuous and Para- 
graph 5 will in all probability never 
be enforced. 

No one in German aviation circles 
is happy with this agreement, and re- 
ports that the agreement was signed 
under “political pressure” coming from 
both Britain and the German Trans- 
port Ministry appear more than well 


founded. 
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SNCASE BAROUDEUR 


SFECMAS GERFAUT Yan 
French Air Force Upgrades Quality 


By John Coppock Mystere 2C fighters, and received a 
quadron of Meteor nightfighters from 


McGr Hill World News 
(McGraw 0 c Great Britain 


Paris—The year 1954 can be characterized as one of quality improve- hese combat aircraft, together with 


50 Nord 2501 transports, constitute 


ment for the French Air Force, according to military observers here. 
the overall deliveries to the French Air 


Though the number of combat-worthy planes did not increase greatly, 

units were better equipped and better trained. rhe quality improvement, planes. 
together with a limited expansion in numbers, will apparently continue  p Yet to Come—Scheduled for delivers 
steadily during the coming two years. in 1955 and 1956 are the remaining 
> Industry Unhappy—But if military mainly as replacements for the Mistral, 135 Mystere 2Cs, and a total of about 
men are reasonably satished, French a French version of the British Vampire +00 of the Dassault Mystere 4 group— 
plane builders are not. The year passed The FAF also received an unspecified +As equipped with a Hispano-Suiza 
with few new military orders placed, number of F-84Gs under the MDAP_ Verdon engine of 7,700 Ib. thrust, 4Bs 
and the outlook for 1955 is not bright agreement with the U.S., which are powered by a French-built version of 

Although the new military budget _ replacing existing F-84s the Rolls-Rovce Avon developing 9,900 
has not been disclosed in detail, it is Also, the FAF took delivery of the Ib. thrust with afterburner, and 4Ns 
obvious from its total figures that funds first 15 of a series of 150 Dassault which will be nighthghter versions. 
for aircraft construction will be ex 


tremely limited. Further, French hopes [i weLL DQ 
for additional offshore procurement —— - waste hs 


contracts under the U.S. Mutual De ANG 
fense Assistance Program are not pat 
ticularly bright. 
Despite the existence of half a dozen 
prototypes, technical aircraft men say 
French builders do not have a model 
ready to go which would warrant sub 
stantial new production contracts. The 
most promising item for the future is 
the Breguet Taon, a lightweight fighter 
still on the drawing boards. 
> Military Deliveries—During 1954, the 
FAF received the last of a series produc- 
tion of 350 Dassault Ouragan fighters Ps 
(M.D. 450), which were put in service LEDUC 0.21 


Force last year, apart from training 
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® FRANCE 


SNCASO VAUTOUR 


Also to be provided in the immedi 
ate future are 70 Vautours (S.O.-4050), 
being built in three versions—all-weather 
fighter, ground support, and light 
bomber—all powered with Snecma Atat 
101 engines of 6,600 Ib. thrust each. 
Substantial follow-on orders are ex 
pected for the Vautour. 

A hundred Fouga Magister trainers 
(C.M. 170R), equipped with two Tur 
bomeca Marbore 2 engines of 880 lb. 
thrust each, are also scheduled for early 
delivery, and 60 to 80 more Nord 2501 
transports will be handed over to the 
PAF, 
> Prototype Prospects—With prospec- 
tive construction funds substantially en 
cumbered by the present program and 
little prospect of larger budgets for the 
future, French builders find themselves 
with several interesting military pro- 
totypes unlikely to be contracted for. 
e The S.E.-5000 Baroudeur has perhaps 





DASSAULT MYSTERE 4N 
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the best chance of winning a place for 
itself. Now equipped with a Snecma 
Atar 101 engine of 7,260 Ib. thrust, it 
has an official speed of 650 mph. at 20 
000 ft., but is known to have flown 
considerably faster in trials. ‘he Bar- 
oudeur employs a rocket-assisted take- 
off from a dolly, and has been tested 
on a wide range of rough terrain and 
short strips. It lands on skids. 

e The SO-9000 Trident is an experi- 
mental fighter powered by a_three- 
rocket motor supplemented by two 
Morbore jet engines. Its performance 
and specifications have never been made 
public, but it is thought to have reached 
supersonic speed in its first trials with 
the rocket motor last September. The 
prototype is now being modified to use 
two Armstrong Siddley Viper engines 
of 1,760 lb. thrust in place of the Tur- 
bomeca engines. 

e The Sfecmas 1402 Gerfaut, an experi 


mental fighter equipped with a Snecma 
Atar engine, exceeded Mach | in level 
flight last August. No details have been 
released on the specifications of the 
Gerfaut. It is France’s first delta-wing 
attempt. Likewise, experiments con 
tinue with France’s first ram-jet, the 
Leduc O.21, which was launched in the 
air for its first flight in August 1953. 

Despite these developments, it is 
generally conceded in Paris that French 
aircraft producers are due for a sub 
stantial shakeout during the next few 
vears. Military demand, limited by a 
national budget always in deficit, is un 
likely to exceed more than 500 planes 
per year of all types. And so far French 
transports have not caught on in the 
world market to any appreciable ex 
tent. 

At home, Air France has maintained 
a steady complaint against the govern 
ment policy which has forced it to buy 
French-built commercial aircraft which 
are high-cost, mainly due to the fact 
their series production has never been 
great enough to reduce unit prices 

It is widely believed that 1955 and 
1956 will see considerable consolidation 
of the French aircraft industry, which 
is already two-thirds government-owned 
It is known that Louis Breguet, for one, 
is deeply in debt to the government 
after the virtual failure of the Model 
763 Deux Ponts to find buvers. Ob 
servers expect SNCASE to tak« the firm 
over. 

Other private firms may find them 
selves in similar difficulties unless some 
miracle injects new life into the busi 
ness. Few observers are depending on 
if. 
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HUREL-DUBOIS 31 & 32 


Gloomy Year Ends for Civil Air 


(McGraw-Hill World News 


Paris—The year 1954 was a relatively 
unhappy one for French civil aviation 
both for the aircraft construction in 
dustry and the airlines 

Air France’s loss for the year, ex 
pected to total about 3.5 billion francs 
($10 million) when accounts are pub 
lished, led the list of last vear’s devel 
opments which are giving the French 
industry cause for serious thought. 

Only one commercial plane, the al- 

ready outmoded Noratlas (Nord 2501), 
was In series production at the end 
of the year, with no prospect of fol- 
low-on orders when the present run of 
140 is completed this year. 
P One Bright Spot—The single bright 
spot in the construction industry's pic- 
ture for the near future is the favorable 
reception given to the H. D. 32, Hurel- 
Dubois’ twin-engine, 44-passenger trans 
port. 

Backed by orders from Air France 
and with good prospects for foreign 
sales, the H. D. 32 will go into series 
production in 1955 with deliveries start 
ing in 1956. It will be produced by 
Sncase (Societe Nationale de Con- 
structions Aeronautiques du Sud-Est), 
a government-owned company, whose 
four-engine Armagnac has been dropped 
after a production of eight aircraft. 

Commercial air trafic in France in 
creased substantially in 1954. Passenger 
movements through Paris Airport (Orls 
and Le Bourget) reached 1,748,322 for 
the year, an increase of 13% over 1953 
Freight increased by 11.2% and postal 
movements by 16.9%. 


Air France 


Air France’s financial loss for the veat 
attracted most attention in Paris as 1954 
ended. Analysis of the factors going 
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into the loss has led observers to believe 
that Air France is in for a long period 
of recuperation before it can get out of 
the red 

While the company points out that 
much of its difficulty arises from re 
duced load factors on many of its 
scheduled runs, independent critics 
point out that Air France generally is 
utilizing its capacity at better rates than 
other airlines currently showing a profit 
> High Cost of Money—Other factors 
emphasized by company president Max 
Hymans are of a type which it will take 
some time to overcome 

High capital charges are a major bur 
den; according to Hymans, interest pay 
ments and ¢ pital amortization outlays 
in 1955 will total $12.6 million. With 
a far-from-modern flect, damaged by the 
grounding of its Comet Is and witl 
little opportunity to obtain equity cap 
ital in the face of past and prospective 
losses, Air France will probably have to 
continue to depend on high-cost, short 
and medium-term loans, which will 
mean several years of high capital 
charges against current revenues. 

Air France has already begun a policy 
of retrenchment. In early January it 
dropped its twice-weekly Paris-Man- 
chester run, said to be the first of a 
series of such actions to reduce its un 
profitable schedules 

As a result of new legislation, nego 
tiations between Air France and the 
French government have begun which 
should end in new contracts covering 
certain operations. The company has 
long contended that certain “prestige 
routes” insisted on by the government 
have resulted in financial losses which 
the government should meet 

In all probability, however, such new 
wrangements are unlikely to provide 





Air France with more than $3 million 
in new revenues and savings during the 
next year. 
> New Equipment—When Air France 
puts the H. D. 32 into service, pre- 
sumably in 1956, it may have a money- 
making addition to its equipment, 
Designed to operate from short land- 
ing strips, even grass, the H. D. 32 will 
meet a need for an aircraft operating 
on the largely neglected domestic 
routes in France and on short inter- 
national hauls. 


Transport Aircraft 


The H. D. 32 will be manufactured 
by Societe Nationale de Constructions 
Aeronautique du Sud-Est under an 
agreement with MHurel-Dubois an 
nounced in January. Sncase is counting 
on series production of 150 aircraft of 
this type (or a shght variation called 
the H. D. 321 which will use two 
Wright R1820 engines), to be sold at 
1 price of 145 million frances ($414,000 
at current exchange rates). Air France 
has contracted for 24 of these planes. 
> Noratlas—In an effort to resuscitate 
interest in the Noratlas (Nord-2501 
recently by 
lurbomeca 


tests have been made 
Sncan for adding two 
Marbore 2 jet engines at the wingtips 
of the conventional model. Results 
have been satisfactory, according to 
company reports 

By the end of 1954 Sncan had de 
livered 53 of the series of 140 ordered 
by the French government for military 
use. Deliverv of the remainder is ex- 
pected during 1955. 
> Jet Caravelle—Further in the future— 
too far to put positive dates on the 
prospects—French aircraft producers 
have three transports in mind. The 
first prototype of the S. E. 210 Cara- 
velle is due to make its first flight tests 
in early summer. 

This transport is powered by two 
Rolls-Royce Avon R. A. 16 engines set 
far back along the fuselage. It is de- 
signed to carry up to 70 passengers at 
1 cruising speed of 465 mph. 
> Turboprop H. D. 70—Hurel-Dubois’ 
H. D. 70, still under study, will carry 
on the high-aspect-ratio wing of the 
cugent H. D. 32. It will be a turboprop 
transport, powered by two Rolls-Royce 
Dart engines 

The plane will carry 36 to 40 pas- 
sengers, and will carry a payload up to 
11,700 Ib. on short hauls. 
> Nord 2600—Sncan has presented 
plans for a new medium-range trans- 
port for the future. The Nord 2600 
will be powered by Rolls-Royce Darts 
together with two Turbomeca Palas jet 
engines at the wingtips. 

It will be designed to carry 40 pas- 
sengers and an unstated amount of 
cargo at a cruising speed of about 300 
mph. with a range up to 900 miles. 
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JOIN the United States Air Force! 










TAKE A CLOSE LOOK AT AVCO CITY 


25,000 employees, 20 plants, 8,500,000 sq. ft. of floor space. 
40% engaged in defense work—the balance readily convertible 
in national emergency. 


Among the major Avco facilities are those shown below: 



















Ccrrw’ 


for America’s defense? 


Avco City is actually 20 Avco plants in 16 cities in 9 states. 40% of these 
facilities are already helping meet today’s complex military needs. 


Avco expansion in the 7 vital technological areas listed below is being 
achieved through AVCO DEFENSE AND INDUSTRIAL PRODUCTS organization: 


NUCLEAR ENERGY + PROPULSION + METALLURGY + AERO-DYNAMICS + RADAR + GUIDANCE + OPTICS 


A FEW AVCO DEFENSE PRODUCTS... 


Reciprocating aircraft engines + major jet engine components « jet engine starters + air 
compressors + gas turbines + helicopter engines + aircraft fire control systems + fire bombs 
tank and industrial engines + target seeking torpedoes + torpedo control devices + variable 
time fuses (including the proximity fuse) + direction finder equipment + aircraft instrument 
landing and navigational equipment « optical fire control systems + airframe components 


and assemblies + mine vehicles - under-water mine firing mechanisms. 


MASON, O. 





NASHVILLE, TENN. 





CARROLLTON, KY. 





COLDWATER, O. 





DAYTON, O. 





STRATFORD, CONN, 





WALTHAM, MASS. 





CINCINNATI, O. 





CINCINNATI, O. 





COLUMBUS, O. 





DEFENSE AND INDUSTRIAL PRODUCTS 


CROSLEY American Kitchens LYCOMING 
Cincinnati, Ohio Connersville, Ind. Stratford, Conn. 

















@ AUSTRALIA 


AIR MARSHALL J. P. J. McCauley, chief, 
air staff, RAAF 


Australians Counting on Air Power 










NEPTUNE AND SUBMARINE 


RAAF Expanding With New Equipment 


McGraw-Hill 


W orld New S 


Melbourne—The Royal Australian Air Force is on the eve of becom- 
ing Australia’s principal arm of defense. It is to be thoroughly re-equipped 
and modernized with some of the world’s most up-to-date aircraft and 


equipment. 


The government has made up its mind to concentrate its efforts on 


the expansion and modernization of the Air Force. 


It is reliably understood 


that money will be made available for this purpose, including dollars, if 
necessary, for the purchase of modern aircraft and equipment. 

Australia realizes that her contribution to the Western preparedness 
effort can be best expressed in a strong air force and expects her principal 
allies to assist in the creation of a strong and modern RAAF. The plan is 


in two stages: 

e Stage 1. Reequipment of fighter and 
bomber squadrons with Sabres and 
Canberras. Slow progress has been re 
ported, but there are justified hopes for 
some achievement in the _ not-too-far 
future 

e Stage 2. Both local production and 
purchase in the United States and in 
the United Kingdom of modern air 
craft and equipment. Greater use of 
newly developed missiles. 

> Bomber Squadrons—Right now the 
RAAF, under Air Marshal J. P. J. Mc 
Cauley, is busy reequipping its fighter 
and bomber squadrons. AviATION WEEK 
understands that Canberra jet bombers 
from the Government Aircraft Fac 
tories, Melbourne, are flowing into the 
82nd Bomber Wing, currently sta 
tioned at Amberley, near Brisbane. The 
2nd Squadron is now fully reequipped 
with Canberras and it is confidently 
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hoped that the 6th Squadron will be 
fully equipped before the end of 1955. 
Che Ist Squadron (at present stationed 
in Malaya) will be the last unit of the 
Bomber Wing to be reequipped with 
Canberras. 

I'he Wing was previously operating 
locally built four-engine Lincolns; some 
squadrons are still using the old bomb- 
ers. As they are reequipped, their old 
Lincolns are sent to Government Air- 
craft Factories for refitting. Their fuse 
lage is lengthened by about six feet 
ahead of wing to take extra crew and 
modern electronic equipment for 
rescue and anti-submarine operations 
with the 10th Maritime Squadron, at 


SCa 


present stationed in Townsville, 
Oucensland. 
RAAF experts are against reequip- 


ment of the Ist Squadron while the 
latter is engaged in anti-Communist 


operations in Malaya. Lin olns have 
been found verv satisfactory for the 
Malavan theatre of operations but the 
government 1s now studying the ques 


tion of imecreasing its participation m 
Malava. It is understood that 48 Can 
berra medium bombers are being built 
for the Bomber Wing 

> Fighter Squadrons—Iwo Australian 
fighter Squadrons (the 75th and 76th) 
are about to return from service im 


Malta. The 77th Squadron, which re- 
turned from Korea in December 1954, 
fought throughout the Korean cam 
paign and its heroism gained for its 


personnel the highest commendations 
of Allied commanders. 

These fighter squadrons will form the 
78th Wing, which will be based at 
Williamstown, New South Wales. 

RAAF has on order about 90 Avon- 
Sabres, locally manufactured by the 
Commonwealth Aircraft Corp., Mel- 
bourne. Production has been delaved 
by numerous causes and is only now 
gaining momentum. RAAF emphati- 
cally believes the Avon-Sabre is supe- 
rior (from RAAF’s viewpoint) to the 
Hawker Hunter and F-S6] 

At present Avon-Sabres are sent to 
a special flight at Williamstown. Ex- 
tensive service tests are not expected 
to end before July 1955 After the 
tests, Avon-Sabres will go to the 18th 
Wing, a squadron at a time 

The remainder of the wing will use 


Gloster Meteors brought from Korea. 
These Meteors will gradually replace 
obsolescent Australian-built de Havil- 
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CRITICALLY 7 CLEANS 


/ 


AIRCRAFT INSTRUMENTS and METER COMPONENTS 


Instrument Bearings: Jewel Bearings and Pivots; Gear Trains; Lapped Surfaces 


ELECTRICAL CONTACTS: 


Relays, Vibrators, Voltage Regulators 


ELECTRONIC COMPONENTS and ASSEMBLIES: 


Vacuum Tube Transistor and Diode Components; Slip 
Ring Commutators; Sub-Miniature Assemblies 


Cobehn High-Velocity Spray-Clean Technique 


REMOVES: Rosin Flux; Oil, Grease and Wax; Lapping Compound and Abrasives; 
Dirt, Dust and Lint 


SAFELY-— No Film or Residue; No Corrosive Effect; (Meets Fed. Specs.) No Dam- 
age to Surface; No Fire or Explosion Hazard 


Write for Descriptive Literature 
n INC. 110 Passaic Ave. Caldwell, N. J. 










































CA22 WINJEEL 


land Vampires in the five Citizen Air 
l‘orce squadrons (these are Australian 
counterparts of Air National Guar 
he CAF squadrons are stationed at 
Melbourne, Svdneyv, Adelaide, P 
and Brisbane. It is not expectec 

this stage of reequipment will be 


cluded before well into 195 
Several Australian Dakotas are / CHOICE 
ing as transports for the Bntish Cor 
monwealth Division in the Kore 
IN AVIATION CIRCLES 


Japan theatre. 
It is reliably understood that At 
Rebat Aircraft Batteries are specified as orig- 
inal equipment in most personal planes. Proven 











tralia is prepared to accept furth 
commitments in Malaya and that tv 
of its three fighter squadrons wi 





sent there [hese squadrons will th performance . . . in personal aircraft, airline 
be equipped with Avon-Sabres of Au and ground-starting service .. . has made Rebat 
tralian manufacture FIRST CHOICE with men who build, own, fly 
e Buying Plans—Right now, the great y and service aircraft. When you need a replace- 


est imterest is centering on future pu ment battery . . . ask for Rebat. 
chases of aircraft for RAAF. 

A special mission, led by Air Vice 
Marshall A. M. Murdoch, is touring 
overseas countries to investigate replac« 
ments for Avon-Sabres, new jet bomb 
crs, new transports and a new jet 
trainer of an advanced design. Detail 
of the mission’s recommendations ar¢ 
kept a close secret, to avoid pressur 
from British manufacturers who arc 
fighting hard to see that the orders 
go to British factories rather than the 


READING BATTERIES, INC. 
Reading, Pa. 





AVIATION WEEK, March 14, 1955 349 























» Calfibe Company - P. O. Box 832 + Rediands, Calif. 


NAME —___TITLE 
COMPANY 
ADDRESS 











SEE US 
AT BOOTH 610 


MOBILE - TRANSPORTABLE - STATIONARY 


(Rraig MACHINE, INC., Danvers, Mass.—Danvers 1870 


@ AUSTRALIA 


U.S. or elsewhere. 

An RAAF source says the replace- 
ment for the Avon-Sabre must be cap- 
able of at least Mach 1.5 and _ prefer- 
ably Mach 2.0. Australia’s need for 
the aircraft is not immediate and it 
will select only the best. Under con- 
sideration are English Electric P.1, 
North American F-100 and Lockheed 
I'-104. 

It is said that, as USAF and RAAF 
have similar fighter requirements, the 
plane should be of U. S. design. But 
it is highly probable that the. success 
ful experiment of matching the Sabre 
with an Avon engine will be repeated 
and the selected U. S. plane will have 
a British-designed engine manufactured 
in Australia under license. 

It is believed certain that the en- 
tire plane will be manufactured by the 
Commonwealth Aircraft Corp. ‘This 
firm has specialized in manufacturing 
under license from North American 
Aviation. 
> Bomber Candidates—Ject bomber re- 
quirements are causing quite a worry. 
he Boeing B-47 and the British V- 
type bombers are under consideration. 

If SEATO countries insist on Aus- 
tralia sending a bomber force to Singa- 
pore, B-47s will have to be purchased. 
In that case, Australia will attempt to 
get B-47Es. However if the emer- 
gency is not acute, the purchase of 
bombers will be delayed until 1957 
or 1958, and either Vulcans or Victors 
will be purchased in the United King- 
dom. Advantage of such a plan would 
be the availability of operational experi- 
ence from RAF. 

In any case orders will not be large, 
probably a few dozen or so, as some 
Aussie experts believe that, from the 
economic point of view, Australia 
should abstain from creating an expen- 
sive bomber force. In _ addition, 
RAAF’s personnel strength in 1957 will 
not be much above the 17,000 figure. 
> Transport Situation—Most urgent im- 
mediate requirement is for big, fast, 
rear-loading military transport aircraft. 
RAAF experts are quite enthusiastic 
about the Lockheed C-130 and would 
love to be able to buy half a dozen 
without delay. 

The Blackburn and General Beverley 
is not favored by Australia. It is 
claimed that it is slow and range is too 
limited. On the other hand, the C- 
130s fit RAAF’s specifications for a 
military transport. If purchased, they 
will form a special longrange transport 
squadron within the 86th Wing. 

This wing, stationed in Canberra, 
is at present operating Dakotas, which 
are long overdue for replacement. Eco- 
nomic factors prevent the replacement 
of Dakotas although the U. K. industry 
would like to offer a number of aircraft, 
such as the Handley Page Herald. 

Helicopters—it is officially understood 
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will come only after Dakotas are re 
placed. 


> Jet Trainers—Australian authorities TO THE FINE ENGINEERING MIND 


have not yet decided whether to buy 

or to produce a jet trainer locally. | | SEEKING THE CHALLENGING PROJECTS IN 
hey would like something like the 

I’rench Fouga Magister and have ob 

tained at least three local designs on 

similar lines. 

In the meantime, production will 
concentrate on the locally designed 
CA-22 Winjeel powered by the Wasp 
Junior, to replace obsolete Harvard 
ind ‘Tiger Moths. 
> Neptunes in Favor—Australians are 
so happy with the Lockheed Neptun 
for maritime reconnaissance that no 
replacement is discussed or expected 
before 1960 at the earliest. 

[he Neptunes are supplemented 
the long-nose version of Lincolns 

Australia is about to get another air- 
craft carrier from England, but naval 
wiation is not promoted now in the 
same wav as land-based aviation. How 
ever the orders earlier placed in Eng 
land for new naval aircraft have not 
been canceled 

RAAF’s annual budget is about 
£120 million, but it is certain that 
money for the longrange military trans- 
port and probably the medium bomb- 
ers will come from other source Dur-- 
ing his current tour, Prime Minist 
Menzies will endeavor to obtain 
planes as part of U.S. contribution to 
SEATO at no cost to Australia 

Future military aviation plans p 
vide for 16 squadrons including five 


of the Citizen Air Force. This will in FLIG HT TE ST 


clude two maritime rescue squadron ae 
1 target towing squadron, a fighter FLIGHT TEST ENGINEERS skilled in operations, analysis, telemetering and oscillo- 
wing of three squadrons, a bomber graphic instrumentation are offered unusual career opportunities now at Convair 
wing of three squadrons, and a trans in beautiful San Diego, C alifornia If you are experienced in experimental flight 
- , testing, either airplane or missile, Convair invites your inquiry at once! Oppor- 
port wing of two squadrons. tunities exist in the areas of power plant, flight characteristics, flight controls, 
> Short of Manpower—The big problen performance and field testing. In the Convair Engineering Department you will 
is to find enough men to fly the air join in the experimental development and testing of missiles, commercial aircraft 


craft and to provide for ground pe: and military land and water based aircraft 


) j 
sonnel CONVAIR offers you an imaginative, explorative, energetic engineering depart- 


he present net loss to the RAAI ment...truly the “engineer's” engineering department to challenge your mind, 
is over 700 men a year. your skills, your abilities in solving the complex problems of vital, new, long- 
RAAF is by no means optimistic range programs. You will find salaries, facilities, engineering policies, educational 
about its chances to attain its 7,000 opportunities and pe rsonal advantages excellent 
strong force on schedule. Generous travel allowances to engineers who are accepted. Write at once 
Ihe increase in RAAF’s radar systen enclosing full resume to: 
and its major air field projects will al 
claim substantial numbers of abl 
bodied men. 


Che aircraft production industr 
still fighting for manpower in a country 
where full employment and_shortag 
of manpower make such a fight a hard 


one. 
Delays have been numerous 

there is a definite need for gr 
efficiency and lower costs. However, 3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 
Australia’s new emphasis on a strong 

air force is expected to assist the in SMOG-FREE SAN DIEGO, lovely, sunny city on the coast of Southern California, 
offers you and your family a wonderful, new way of life ...a way of life judged by 
most as the Nation's finest for climate, natural beauty and easy (indoor-outdoor) 
living. Housing is plentiful and reasonable. 


H. T. Brooks, Engineering Personnel, Dept. 103 


A Division of General Dynamics Corporation 


dustry, and the high quality of both 
flying and ground personnel is expected 
to gain the support of Australia’s allies, 
particularly the United States 
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Choice of Parents Aussie Transport 


Choice of Wife Set for Big °55 
McGraw-Hill World News) 


a vi ony! , Lad . y © EC i S i re) Ni ay Melbourne—Australia is actively plan 


ning further expansion of its services to 
cope with increased requirements caused 
Choice of Job % large-scale olaian and industriali 
zation of the Continent. 
The beginning of 1955 saw the major 
airlines busy re-equipping their fleets 
and preparing for an era of increased 
competition. Records in the passenger 
ind freight fields were scored in the last 
Australian fiscal year, but it is now cet 
tain that these records will be again 
beaten in the current vear. 

Australian airlines are particularly 
sensitive to fluctuations in the country’s 
economic conditions and right now 

On the third, however, it’s strictly up to you — Australia enjoys a very prosperous year, 


a poor choice can throw you years behind other one a ped on = goer 
engineers your age; a good choice can put you | half of abe a ees me Tee secon 
years ahead. > Two Contestants—The truce between 
At C.V.A., we are utilizing engineering skills | the two major airlines, the government 
at a high professional level in designing and owned Trans-Australia Airlines and pri 
. : vately owned Australian National Ait 
producing the most advanced fighter aircraft 
; er ways was precariously maintained. Labor 
and guided missiles. threats to do away with ANA seemed 








to weaken considerably as Labor was 
less likely to regain power and had seri 
ous domestic troubles to solve. 
Australian National Airways contin 
ued to reign in the air cargo field. The 
Stress Analysis company was successfully operating its 


Aircraft Propulsion 
Airframe Design Wind Tunnel Data Analysis two second-hand DC-6s on interstate 
routes and was looking impatiently to 


¢ 
« 
a 
Armament Design @ Servomechanisms Design the early receipt of its two DC-6Bs o1 
e 
& 
ad 
a 


In this effort we require additional experienced 
engineers in the following fields: 


Preliminary Design Aerodynamics 


Production Design Antenna Design dered directly from the manufacturer 


ape : . These were due for delivery early in 
Electronics Liaison Electronics Systems Design 1955 and will be put on routes linking 
Electrical Systems Design 


Guidance Systems Design the Eastern States in direct competition 
Electronics Reliability Design 


with TAA’s Vickers Viscounts. 
ANA is not thinking of any replac« 


" 7 . ys s befo 960 ¢ ries t 
At Chance Vought you will find excellent facili- ments before 1960 at the carliest. | 
would like to find something good to 


ties and salaries in a medium sized aircraft replace its obsolescent Bristol freighters 
engineering department. Company sponsored but several British attempts to sell 
educational programs with an accredited engi- planes to ANA for this purpose (notabh 


neering school are available for your use. Blackbur) have so far failed to per 
suade. For its passenger fleet requir 


ments, ANA mav decide to tum t 
Bristol Britannia, provided the plane 
proves its value before 1960 

> Viscounts in Service—T'AA had an 
early upset when its first heavily pub- 
licized Vickers Viscount crashed nea 
Melbourne on a training flight 

~- ACP ! : Subsequent deliveries of Viscounts 
Write today for an evaluation of — il ~ | were given the least possible publicity 


your professional opportunities. and the new airliners have been put 
into operation without further ballyhoo 


ENGINEERING PERSONNEL SECTION AA is not yet in position to give an 
opinion on the value of the plane al 
though unofficially it has high hopes 


OUGHT AIRCRAKT for the plane’s success. When the ait 


INCORPORATED line’s order is completed TAA will have 
P. O. Box 5907 six Viscounts in operation. It will not 


DALLAS, TEXAS surprise anybody here if an order for 


Technical Writing 
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three more is placed, but they will be 
of a more advanced design. 

> Aircoach Operations—Ansett Airwa 
is expecting early delivery of its 
Convair 340. The first one has proved 
popular in Australia, and with the addi 
tion of the second, Ansett will be 
position to harass the major airlines to 
a much greater extent. 

(he competition is reliably unde: 
stood to be preparing for a counte: 
attack against Ansett, Australia’s only 
major aircoach fare operator. TAA and 
ANA will probably refit some of their 
DC-4s for aircoach operations and will 
put them on the popular routes in direct 
competition with Ansett. Fares will be 
1educed by up to 15% and the Sk 
masters will carry a very large number 
of passengers on these flights. 

If and when conversion kits for Con 
vair 340s become available at economic 
prices, Ansett may buy them for conver 
sion to turboprops 

Few purchases are envisaged by small 
operators. Main factor limiting their 
purchases is state of the airports and 
strips in regions of their operation 
» Oantas Set Till "60—In the interna 
tional aviation field, main attention 
given to Qantas Empire Airwa' 
Qantas’ fleet of 10 Super Conn 
expected to be the mainstay of 
urline until at least 1960 

An advanced model of Bristol Britan 
nia may be purchased in 1960 o 
haps, a greatly improved Comet, but 
is most unlikely that the Comet 
originally ordered by the now defun 
BCPA will be purchased by Qanta 

here is always the possibility, h 


} 


cver, that competition over the Pacif 
may force Qantas to buy a U.S.-mad 
plane for this route 
P Year of Expansion—In spite of 
these factors it seems certain that 1955 
will see another year of expansion in 
\ustralian air operations 

With bigger and better planes the 
road is open to further gains in a coun 
try where long distances and rapidly in 
creasing population are calling for grea 
development of air traffic. 

he exceptional safety of Australian 
air operations is making for more popu 
larity of air travel, as is the advent of 
aircoach fares.—Alicja Grobtuch 








— KELLETT — 


A rotary wing pioneer offers interesting as- 
signments in advanced helicopter research and 
development programs to 
AERODYNAMICISTS 
STRUCTURES ENGINEERS 
VIBRATIONS ENGINEERS 
JR. ENGINEERS (Aerodyn.) 


Rotary wing experience desirable but not 
essential. Submit full details to— 


Administrative Engineer 


Kellett Aircraft Corporation 
Box 468, Camden 1, N. J. 
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~~ 4200 mph 


You're looking up—at a great future in the world 
of flight 
The Martin men who engineered the 4300 MPH 
Viking Rocket are now considering vehicles with 
speeds bevond mach 20. And of course, at tines 
speeds, the moon doesn't have to be the earth's 
only charted satellite 
Interesting? Martin research in the rocket field 


is only one of many exciting new long-rang¢ 


developments which are creating exce ptional 
opportunities and futures on projects of the high- 
est priority and promis¢ 
If you're a creative engineer with an eve for the 
big chance, look up! And look into the Martin 
story 
Contact J. M. Hollyday, Dept. A-3, The Glenn 
L. Martin Company, Baltimore §, Maryland. 


ee 


BALTIMORE +:-MARYLANODO 
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WANTED 


Design and Process Engineers 
for Aeronautical Controls 


Honeywell's Aeronautical Division is expanding—creating new and 
unusual opportunities for trained engineers with the world’s largest 
control manufacturer. Honeywell Aero specializes in four vital areas of 
air-borne control systems: 


1. Autopilots and Dampers—Honeywell Aero has built more auto- 
pilots than any other company. Has autopilots and damper equipment 
on the latest supersonic aircraft. 


2. Air-borne Instrumentation—Honeywell Aero is the largest manu- 
facturer of electronic fuel gage systems —now on more than 80 different 
types of military aircraft—plus every type of commercial transport in 
production. Other instruments include: pressure ratio indicators, exhaust 
gas temperature tndicators, thermistor level switches and accelerometers. 


3. Precision Gyros—Honeywell Aero is first in floated gyros — makes 
the world’s most accurate gyro. Also manufactures a complete line of 
precision rate, vertical and cageable gyros, plus actuators and amplifiers 
for servo systems. 


4. Engine Controls—As the leader in piston aircraft controls: turbo 
regulator systems and remote throttle controls — Honeywell Aero is now 
designing electro-mechanical and hydraulic jet engine control systems. 


Design Engineers — Gyros — New concepts in gyro design now 
in our research group require new design teams to develop and 
produce. Excellent opportunities for engineers with experience in 
design of gyros, accelerometers, magnetic pickoffs, spin motors 
and other electro-mechanical devices. 


System Engineers — Autopilot — Additional flight control 
projects offer design and supervisory opportunities for experienced 
analysts and designers on components such as mach sensors, 
altitude controllers, hydraulic servos, velocity generators and for 
complete autopilot systems. 


Instrumentation Engineers— New commitments require 
additional experienced designers for transistorized fuel gages, 
thermistor switches, pressure ratio indicators and exhaust gas 
temperature indicators. 


Process Engineers — Additional process engineers are needed to 
devise methods, processes and assembly techniques for economi- 
cal mass production for components and systems mentioned 
above. 


These are well paid positions with a secure, diversified company. We will 
pay your family’s moving expenses to Minneapolis. Write today, outlining 
your training and experience, to; C. A. Koepke, Engineering Placement 
Mgr., Honeywell, Dept. AW-3-38, Minneapolis 8, Minnesota. 


Honeywell 


Aeronautical Division 


SS i ie tie tie tie tie tee 


UNITED 
AIR LINES 
needs pilots 
and flight 
engineers 
Now! 


New age limits! 


Wonderful career opportu- 
nities with the nation’s num- 
ber one airline now open to 
qualified men. Company bene- 
fits include excellent pay, 
broad insurance program, 
retirement income plan and 
others. 

Qualifications: Height 5’- 
to 6’-4". U. S. citizen, high 
school graduate, commercial 
pilot license, pass physical 
with no waivers. Age 21-28. 

Applicants who, in addition 
to above qualifications also 
have Instrument Rating or 
Flight Engineer’s Certificate 
(or Flight Engineer’s exami- 
nation written portion passed ) 
will be accepted through age 
29; with both Instrument 
Rating and Flight Engineer’s 
Certificate through age 30. 

Successful applicants will 
attend United’s Flight Train- 
ing Center at Denver and re- 
ceive salary while in training. 


Write: C. M. Urbach 
Placement Superintendent 
United Air Lines 
Stapleton Airfield 
Denver, Colorado 








“VICE-PRESIDENT ENGINEERING” 


Experience in stress analysis of sheet metal proc 
ucts. Industrial engineering training desirable. Ti 
head engineering and production of manufactur: 
of large sheet metal products. El Paso, Texas | 


cation. We will train ambitious young engines 


handle above position if necessary. Write particu- 
lars: HILLS ENGINEERING CO., P. 0. Box 9 
Des Plaines, Illinois. 














HELICOPTER PERSONNEL 


os HELICOPTER PILOTS and A&E me- 
CHANICS— Permanent positions open for ambitiou 
and ae men who can help develop new ar 

in agricultural and charter operation Also m 
chanics wanted with experience on Bell, Hille 
Sikorsky and Piasecki helicopters 

P-5758, Aviation Week 
330 W. 42 St., New York 36, N. ¥ 
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SEARCHLIGHT SECTION 


RCA 








ANNOUNCES 
THE OPENING OF A NEW 
) SYSTEMS ENGINEERING CENTER 
IN THE 





NOW, RCA expands the High-level planning and advanced devel- 
Systems Development phase of its Air- opment will center on fire control systems 
borne Fire Control program! Its new for tomorrow’s supersonic interceptors. 
Systems Engineering Center in the Boston These systems will grow out of RCA’s 
area becomes headquarters for RCA’s experience in the development of success- 
advanced Fire Control Engineering ful systems now in use 


IMMEDIATE OPPORTUNITIES ... YOU MAY QUALIFY 





Professional ability to create and analyze and financial advancement; modern bene- 
overall complex systems and experience fits for you and your family; liberal 
in Systems Engineering required. RCA tuition refunds for advanced study 


advantages include: planned professional 


PERSONAL INTERVIEW WITH RCA ENGINEERING MANAGEMENT ARRANGED IN YOUR CITY 


a 


Please send a resume of your education and experience to: Mr. John R. Weld 
Employment Manager, Dept. B-2C 
Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N. Y. 


RADIO CORPORATION OF AMERICA 


ENGINEERING PRODUCTS DIVISION 
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ENGINEERS 


sess engineering “know-how of weapons 
systems through preliminary aircraft design; analogue 


computation; c 


mechanisms, airborne 


devices, you w 


offered by ihe Guided Missiles Division of Republic 


Aviation. 


should remember, too, that 


Long 


renown for 
tional facilities, opportunities for graduate studies, and the 


excellent living conditions...and all 


enterprising guided missiles organization offering an 


now available 


and other pertinent information may be 
obtained by writing to: 


Mr, R. Reissig 


Administrative Engineer 
or phone Hicksville 3-2373 


GUIDED MISSILES DIVISION 


you are an engineer or scientist 
with experience in Missiles or pos- 


ontrols system analyses; design of servo- 
instruments, electromechanical 
ill be interested in the opportunities now 


Island has gained wide 
its extensive recrea- 


cround better way of life. 


to a young 


interesting career. 


’ 





REPUBLIC AVIATION CORPORATION 


Hicksville, 


When writing or appearing for o personal interview, a resume 
outlining details of your technical background is most desirable. 





Long Island, N. Y. 











Sales Representative Wanted 


Old established large Eastern manufacturing plant 
specializing in both precision machined and sheet 
metal aircraft and aircraft instrument parts and 
assemblies, requires a representative with good con- 
tacts in the airframe, engine and instrument com- 
panies. Desire man for Missouri, Kansas, Oklahoma 
and Texas area; man for Iilinois, Indiana, Ohio 
and Michigan area; man for New England and New 
York State; man for New York City and North Jer- 
sey area; and man for East coast (Pa. to Georgia). 
Excellent opportunity for good producer. Reply in 
detail stating full particulars. Our employees know 
of this advertisement. 


RW-5821, Aviation Week 
330 W. 42 St., New York 36, N. Y. 











WANTED — SALES REPRESENTATION 


Prominent Los Angeles manufacturer of 

solenoid valves desires sales representa- 

tion in Eastern area. Please reply with 
1 r to 





* 

- ~~ 
RW-5600, Aviation Week 

1111 Wilshire Bivd., Los Angeles 17, Calif. 
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POSITION VACANT 


YEAR-ROUND manager for New England re- 

sort base operator This company operates 
Bonanza and Tri Pacer for charter. Also auto- 
mobile dealership employing twelve persong. 
Experienced pilot with administrative ability 
required. Old Colony Service Corporation, Vine- 
yard Haven, Mass ad 
SALES ENGINEER wanted immediately. Top 

job open with well Known aircraft seat man- 
ufacturer. Full respoyisibility for sales and ad- 
vertising. Aircraft background with engineer- 
ing and sales experience required Excellent 
opportunity for right man with eye on future, 
Live in Miami, Fla. Salary commensurate with 
ability. Send detailed personal resume includ- 
ing picture. Attn: Herrol Bellomy, P. O. B. 456 
Miami 48, Florida. 


SELLING OPPORTUNITY OFFERED 


SALES ENGINEERS Wanted—Excellent op- 
portunities for several engineers with well es- 
tablished East Coast instrument manvfacturer 
now expanding its line of aviation products 
which includes electronic and electro-mechan- 
ical components for jet engines and guided mis- 
siles. Electrical engineering background. essen- 
tial. Contacts within the aircraft industry de- 
sirable. Openings in Los Angeles, Da!las, and 
East Coast areas. Generous company pid bene- 
fifs include hospitalization, pension, insurance, 
and vacation plans. SW-5633, Aviation Week. 


(Additional Undisplayed Ads on paye 350) _ 








CALTECH 


Southern California 
Cooperative Wind Tunnel 

The Southern California Cooperative 
Wind Tunnel, owned jointly by five of 
the leading aircraft manufacturers and 
operated by the California Institute of 
Technology, has served the industry for 
ten years as a major test installation 
for the development of aircraft and 
missiles. This large, variable-density 
tunnel is now undergoing an $8,000,- 
000 modernization program to provide 
the latest in facilities for testing at 
subsonic, transonic, and supersonic 
Mach numbers. 

Openings are now available for: 
TEST PROJECT AND AERO- 
DYNAMICS DEVELOPMENT 
ENGINEERS 

These positions involve work on oa 
wide variety of aerodynamic problems 
associated with transonic and super- 
sonic wind tunnel design and opera- 
tion, and with wind tunnel test pro- 
grams and data analysis. Openings are 
available for recent graduates as well 
as for men with advanced degrees and 
/or experience. 

COMPUTING ANALYSTS 

Positions require B.S. or higher de- 
gree in mathematics for work in set- 
ting up and coding problems for solu- 
tion using the new ElectroData high 
speed digital computer. 

For additional information please 
contact the Personnel Office. 


CALIFORNIA INSTITUTE 
OF TECHNOLOGY 
Pasadena, California 














Engineering 
TEST 
PILOT 


. . . to become an important member 
of our engine development team. A 
real opportunity to work with advanced 
power plants, developed by the fore- 
most designer and builder of aircraft 
engines, Attractive employee benefits. 


Interview requirements: Engineering 
degree or equivalent. 1500 minimum 
pilot hours. Substantial jet time essen- 
tial. Swept-wing jet experience desir- 
able. Preference given applicants under 
30 years of age. 


Please send your complete resume to 
Mr. J. S. Tripp, Employment Supervisor 


PRATT & WHITNEY 
AIRCRAFT 


Division of United Aircraft Corporation 
East Hartford 8, Connecticut 
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electronic engineers: 





THIS IS AIR ARM... 





nn 


=x 


THAT CESSNA AIRCRAFT seater i ———esenil 
COMPANY NOW HAS 





& TUCO PROE 


UNDER DEVELOPMENT 





© RENWIGOPTERS 
NOW BEING TESTED IN FLIGHT 
oe 
© A G-ENGINE 
EUSINESS 


IN THE PROTOTYPE STAGE 
AND MANY OTHER INTEREST- This is Air Arm ves leader in electronic development 
ING PROJECTS IN THE WORKS” for America’s Air superiority. 


~ , ; ; ; 
ROR Toe ty, he Air Arm... where creative engineering offers 





Yeyatl iy, 
aaa unlimited opportunities to experienced engineers. 


_— 
(THIS IS YOUR $ Can you fill a top-level design and development 
position? You will find a stimulating and satisfying 
OPPORTUNITY TO atmosphere at Air Arm. You will work in professional 
and friendly surroundings. You will enjoy the 
oe. spacious, well-equipped quarters that are a part 


of a modern, multi-million dollar plant. 


Although Air Arm's home was completed just a little 
over two years ago, construction is already beginning 


COMPANY on an expansion of engineering facilities. 














Rios ae This expansion creates a need for experienced 
electronics engineers who have a strong desire to work 

Cessna offers competitive salaries; on the projects of tomorrow . . . creating under conditions 
job stability; flying club; and the that are conducive to creativeness. 
convenience of living within 15 min- 
utes of work in a friendly city. BUT, ACT NOW! SEE US AT THE I. R. E. SHOW! 
EVEN MORE IMPORTANT, 
Cessna offers fertile soil for new TO APPLY—SEND LETTER OUTLINING 
ideas, individual recognition and YOUR QUALIFICATIONS TO 


maximum opportunities in both civil 

and military aviation. You are not R. M. Swisher, Jr 

just a cog in a machine. Employment Supervisor, Dept. 98 
Westinghouse Electric Corp. 

2519 Wilkens Ave., Baltimore 3, Md. 











WRITE: 


Cessna Aircraft Company 


Dept. AWP-6, Wichita, Kansas | you can Be SURE...1¢ is Westinghouse 


4 


State experience and qualifications 
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a rapidly expanding industry. 


MECHANICAL DESIGN ENGINEER 
Requires BSME degree and five 
years experience in design of gas 
turbines, or similar type ma- 
chines. Must be capable of mak- 
ing layouts of complete parts and 
components, taking into consid- 
eration manufacturing costs, 
weight, stress, mechanics, and 
production problems. 


EXPERIMENTAL ENGINEER 

Must be capable of directing de- 
velopment programs. Test func- 
tioning of parts and completed 
products for the purpose of de- 
veloping and improving them to 
meet design specification require- 
ments. Requires BSME degree, 
five years experience in design 
and test work, and thorough 
knowledge of test equipment and 
instruments. 


ELECTRO-MECHANICAL 

DESIGN ENGINEER 

Requires thorough knowledge of 
hydraulic, pneumatic and electric 
servomechanisms for work on gas 
turbine control systems. Three to 
five years experience in design 
and development of electro- 





Gas Turbine and Controls 
Enguneers 


Solar Aircraft Company, in sunny San Diego, California, has 
immediate openings for qualified engineers. Excellent opportu- 
nities for advancement with a secure, aggressive organization in 


mechanical control devices such 
as relays, solenoids, actuators, 
pressure switches, regulators, and 
instruments of aircraft quality. 


JET ENGINE ANALYST 

Responsible position for qualified 
engineer with a strong aero- 
thermo background, familiar with 
turbojet engine cycle analysis and 
capable of determining perform- 
ance parameters at various flight 
speeds and altitudes. Must be 
graduate engineer with a mini- 
mum of three to five years experi- 
ence in aircraft gas turbine field. 


Solar offers outstanding employee 
benefits, including profit sharing, 
low cost group insurance and 
medical care, free polio insuranve 
for self and family, paid tuition 
for university night school 
courses, and many others. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
OES MOINES 


Company, 
iego, Calif. 


Send resume to: Solar Aircra 
2200 Pacific Highway, San 











SUCCESSFUL 


TWO-MAN SALES FORCE 
AVAILABLE— 


METROPOLITAN 
NEW YORK 
AND OR 
NEW ENGLAND 


Commission only! 


Long-time experienced producers with en- 
gineering and promotional ability, seek 
interesting product of indisputable sound- 
ness and high earning potential. 


RA-5678, Aviation Week 
330 W. 42 St., New York 36, N. Y. 





WASHINGTON & N. Y. REPRESENTATION 


Aviation Firm, well established, forge follow- 
ing, with executive Wash. and N. Y. offices, 
warehouse, top flight personnel, seeks addi- 
tional representation of non-competing aviation 
product. 
RA-5729, Aviation Week 
330 W. 42 St., New York 36, N. Y. 





~~~ 


| years executive flying experience. 
| Engineering degree, age 32, resume on request. 


























REPLIES ( Bor No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post 8t. (4) 
LOS ANGELES: 1111 Wilshire Blvd. (17) 








POSITIONS WANTED 


SALES OR liaison engineer. 31, unmarried. 

BS in IE MIT 1948. MBA in management NU 
1954. Four years experience in manufacture of 
machined aircraft parts and production of 
transmissions and actuators. Intimate know!l- 
edge of machining operations. Can set-up and 
operate lathes, mills, and grinders, Familiar 
with other machine tools. Experienced in proc- 
essing, methods, too! design, and plant layout. 
Position for last year—contract administrator. 
Desire more responsibility, opportunity, and re- 
muneration. Will consider Chicago position 
only. Minimum salary acceptable—$7,500. PW- 
5745, Aviation Week 





DIRECTOR 
OF SUPPLY 


This responsible and challenging 
position with an overseas based air- 
line, which is heavily engaged in 
contract maintenance and overhaul 
for the U. S. Air Force, is open to a 
top-notch man with experience in 
aviation supply administration. A 
thorough understanding of an ex- 
perience in the aviation industry is 
essential in order to direct and con- 
trol stock, property, storage, issue, 
as well as procurement. Overseas 
residence required. 


All replies confidential. 


Send Resume To: 
P-5791, Aviation Week 
330 W. 42 St., New York 36, N. Y. 


PRB edd dl dd add adda ada el ll il A ti i tt 
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POSITIONS WANTED 


PURCHASING AGENT, 5 years experience in 

the purchasing and selling of aircraft engine 
parts and accessories, Familiar with DC-3 and 
DC-4 airframe material. Married, discharged 
Vet. Age 31. PW-5578, Aviation Week 


EXECUTIVE PILOT or Co-Pilot with a future. 
ATR, current DC-3, D18S, over 4,000 hra., 4 
A&E, Aero- 
PW -5597, Aviation Week. 
FLIGHT DISPATCHER or operations special- 
ist, for airline or executive aircraft operation 
Licensed aircraft dispatcher. Have 4 years Air 
Force and 8 years commercial airlines ex- 
perience, Dispatch, plus flight and mainte- 
nance planning. Qualified on North and South 
Atlantic, European, Continental U. S.., and 
Alaskan operations. Presently chief dispatcher 
scheduled airline. Married. Age 34. PW-5664, 
Aviation Week. 


SELLING OPPORTUN 


WANTED—AIRCRAFT Equipment—California 
manufacturer's representative of nationally 
known lines with established contacts in re- 
search, engineering and purchasing depart- 
ments in the West Coast aircraft and elec- 
tronics industries. Seeking additional lines for 
expanding sales engineering staff. RA-5420, 
Aviation Week, 1111 Wilshire Bivd., Los An- 
geles 17, Calif. 
EXPERIENCED SALES engineer combined 
with 16 years experimental and production 
engineering experience in aircraft fleld, seeks 
manufacturer to represent on commission basis 
but with a retainer. Would call on aircraft and 
other manufacturing in Washington, Oregon, 
British Columbia areas Reply to RA-5705, 
Aviation Week, 


FOR SALE 


Largest stock in the U. 8. of new, used and 

overhauled engines, propellers, accessories 
and airframe parts Free lists by makes 
Vestco, Dept. F, Box 5306, T. A., Denver, Colo 


Grumman FM-2 Wildcat, 160 hrs. since new, 

just re-licensed. Engine R-1820-56, 50-chan 
VHF, ADF. Mkr Recvr, many extras. FS-5589, 
Aviation Week. 


For Sale—50,000 ibs. Aluminum Base Plate. 

Prime quality, 14%” x 30” x 90” 75st rolled 
Available due to contract change. Immediate 
delivery. Below mill price. Write, wire, phone, 
Sonken-Galamba Corporation, 2nd and River- 
view (X-222) Kansas City 18, Kansas, Atwater 
9305 


For sale or lease B25J—B24M, with less than 

20 hrs. TT airframe since new, available for 
immediate conversion to executive B25 as 
R2600-29 engines. B24 wing & tail surfaces 
equipped with thermo deicer system. Will con- 
vert to LB30 or C87. PLeasant 2-6103, Bob 
Bean Aircraft, Hawthorne Municipal Airport, 
Hawthorne, Calif. 
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ENGINEERS 


LONG-RANGE, 
CONTINUING 
OPPORTUNITY 
FOR 
ELECTRICAL 
AND 
MECHANICAL 


ENGINEERS 


—. i” 


OPENINGS EXIST FOR— 
COMPUTER ENGINEER 


Requiring an engineering degree in 
electrical engineering or math and 
physics, plus a minimum of three years 
of computer activity. To handle pro- 
gramming in the simulation and study 
of jet and reciprocating engine fuel 
systems. problems involved would be 
linear and non-linear in nature and 
applied to product design as well as 
research into basic phenomena. No 
maintenance ability necessary. 


MAGNETIC AMPLIFIER 
SYSTEMS ENGINEER 


Electrical engineer supervisory capac- 
ity om research and development of 
magnetic amplifier circuitry, control 
syst and t design and 
testing, supervising other engineers 
and technicians. 


LIQUID PROPELLANT 
ROCKET CONTROLS 
ENGINEER 


Mechanical or electrical engineer to 
supervise the research and develop- 
ment of liquid propellant rocket con- 
trols, systems desi t de- 
sign, development, and testing. 























The salary of these positions 
will be determined 
by your ability and experience. 


Send detailed resume listing education, 
engineering experience, and salary re- 
quirements to: 


Technical Employment Department 
Box 255-AW 
Bendix Products Division of 
Bendix Aviation Corporation 
401 North Bendix Drive 
South Bend 20, Indiana 


We guarantee you an immediate reply 
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the doors are 
pen 
for ‘75 ENGINEERS 


Airframes 

Stress & Weights 

Materials & Laboratory 
Power Plant Design 

Power Plant Operation 
Hydraulics & Controls 
Electrical, Radio & Instrument 
Liaison 


IF you want immediate employment in an area where new 
horizons are opening in aviation, including latest develop- 
ments in in-flight refueling—IF you want to live in the Sunny 
South—IF you have experience in aircraft for any of the 
positions listed above, send a resume of your qualifications 
to: 


MR. A. V. WELSH 
Employment Manager 
P. O. Box 2287 


AIRCRIAFT CORPORATION 


Siumiagham., bla. 
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FLIGHT TEST ASSIGNMENT...... 
ALT 65,000 FEET eceeeeeMACH 16506 
















106394 ee"* 
THRUS Ts 


Less than 20 feet away . . . outside the 
control blockhouse . . . the turbojet is 
locked in the test cell. Technicians adjust 
the flow and character of the air; watch 
the TV monitor. The jet is “on station” 

. operating under simulated high alti- 
tude, supersonic flight conditions. Hun- 
dreds of pressure, mechanical and tem- 
perature measurements are made; the data 
clicks into automatic computors for final 
reduction, and the controls are set for the 
next 


“test point.” 


Pin Ge Au 


; LLHA MA TEN VL 


Jet Engine Test Ceil’s Control Console 





The test cells and wind tun- * 
nels of the Air Force’s Arnold 
Engineering Development Cen- 
ter may not completely re- 
place the experimental test 
pilot . . . but they provide a 
rapid, precise, economical 
means to speed the develop- 
ment testing of aircraft, 
guided missiles and propulsion 
units. 

ARO, inc., operating contractor for the Center, has 
a variety of interesting assignments for Aeronautical, 
Mechanical and Electrical Engineers, Mathematicians 


and Physicists. Write Lee C. Kelley, Jr., Box 162, 
Tullahoma, Tennessee. 





ASSISTANT CHIEF ENGINEER 
DESIGN ENGINEERS 
DESIGN DRAFTSMEN 


For design and development work on aircraft hy- 
draulic components. 

Unusual opportunity for high earnings and 
rapid advancement in an interesting and perma- 
nent program. 

Established for two decades, we are manufac- 
turers of equipment on the Navy's and Air Force's 
current production and advanced supersonic air- 
planes and helicopters 


AIRCRAFT PRODUCTS COMPANY 
Church Road 


(Located in King Manor, suburb west of 
P. 0. Address: Bridgeport, Pa 


Phila.) 











SPECIAL SERVICES ro 


























IN STOCK READY TO SHIP— 
NEW MATERIAL—NO SURPLUS 


sone LOOLIDCE tim 


2508 W. SLAUSON -— LOS ANGELES 43 
St. Louis, Mo 


NAVCO INC. TErryhill 5-511 


Has DC ite and Supplies ee _— 








Lambert Field 


LODESTER BEE 
Airtra Engines M radios 
A.R.C. ‘Bendix Collins Lear Sperry Wilcox 
P&W Continental Wright Goodrich Goodyear 























FOR LEASE 


TWO HANGARS 


each 80 x 120 complete 
utilities, large lean-to, 
clear opening 120 x 25 


TRUMBULL AIRPORT 
GROTON, CONN. 


Three concrete runways, longest 150 x 
5,000, field lighting. 


FOR FURTHER INFORMATION— 
contact 


CONNECTICUT DEPARTMENT 
OF AERONAUTICS 


BRAINARD FIELD HARTFORD, CONN. 





FINANCING AVAILABLE 
for DC-3—-C-47—-C-46 and DC-4 
We finance aircraft in the United States, 
Central & South America. 
Aircraft Bought, Sold and Leased 
AERO FAcTons CORP. 


. Box 184 
Miami International Airport 48, Fla. 


REMMERT — WERNER, Inc. 
Lambert Field St. Louis, Mo. 
offers your choice of ¢ 
1 DAY 2 DAY 3 DAY 
100 hour 100 hour 
INSPECTIONS = OVERHAULS 
or 
BEECHCRAFT DC-3 LODESTAR 








OPENING WEST COAST OFFICE? 


New One Story Office Building located in heart of 
aircraft industry. Present tenants include 4 aircraft 
sales & engineering firms. Secretarial & telephone 
service. Singles, doubles & suites 

R. G. HARRIS CO. 
5333 Sepulveda Culver City, Calif. 
VE 9-7273 TE 0-8130 


SUPER-92 


over 200 mph for your DC-3 
CAA Approved—better single Neon aa costs 
Fully interchangeable with —9 


ENGINE ‘WORKS 


Lambert Field St. Lowis, Mo. 
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SALES REPRESENTATIVES 


GEORGE E.8 8 §{ARRISACO.INC. 


SALES AND ENGINEERING 











Phone MI rray 2-2731 TWX WI-259, WUX 
1734 N. Hillside, Wichita Kans a8 
Field Engineering Offices 
WICHITA, KANSAS CITY, FT. WORTH, ST. LOUIS 


DALLAS, CEDAR RAPIDS, DENVER & SEATTLE 





Reach these potential users of your special 
services, at reasonable cost, through this 
SPECIAL SERVICES SECTION. 
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AIRPLANES WANTED | Horace Greeley 


Need 50 Bonanzas, Navions, 180’s, 190's, 
170’s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or I 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 


once said... 








SPARKPLUGS WANTED 


Surplus or used aircraft sparkplugs wanted. Highest 
prices paid for R.B. 19R, 48582, 5/2, 5/3, 5/4, 5/5, 
23R, 27-R, 23, 21282, 31282; R.P. 438; LE 44, 45 
L.S. 48; A.C. 181, 281; R.S. 19-2R, 14-1R: R.C 
oF R2-14-R; R-214; R.N. 5/3; 59082, 61382 638", 
648. 


RADIO & ELECTRONICS SURPLUS 
13933-9 Brush St. Detroit 3, Mich. 











THE AVIATION INDUSTRY TODAY GREELEY WOULD SAY: 











AIRCRAFT DEALERS ie Look To Lycoming i sf 











WE TRADE YOUR OPPORTUNITY TO WORK 


SELL ¢ BUY « LEASE « FINANCE WITH AN INTERNATIONALLY FAM- WHAT 
MULTI-ENGINE AIRCRAFT OUS ENGINEERING ORGANIZATION LYCOMING 


WE OWN THE in the design and development of aircraft 
AIRCRAFT WE OFFER engines (gas turbine, reciprocating or re- 


Wire or Write lated). SALARI ss 
l B Suith Excellent starting 
. salaries. 


OFFERS YOU: 


Ba Challenging positions in the following Pcie oii 
DEPT. AW-3 « P.O.BOX 456, MIAMI 48, FLA. engineering classifications now available: the “ranks.” 





EXECUTIVE AIRCRAFT Combustion Engineers Controls Engineers HOUSING 
> LOOeTAR 5185 Project Engineers Turbine Engineers Assistance in ob- 
Stress Analysts Thermodynamists taining housing. 


Aerodynamists Designers BENEFITS 
Draftsmen Checkers Paid vacations and 
PERSONAL and EXECUTIVE AIRCRAFT holidays. 


uy — — Trade — Finance G ! 
ow capes fon bald ise TODAY . . . SEND US YOUR dor you and your 


family. 


GRAUBART AVIATION ~ 
679 N. Michigan, Chicago, MOhawk 4-7198 QUALIFICATIONS Clean, modern 


“WE OWN THE AIRCRAFT WE SELL” te 
| If you have had previous experience in the Modern cafeterias, 
INSTRUMENT SERVICE above fields, mail us a resume of your past company super- 
: experience. If your background indicates —_ 


a possibility of fitting into our organiza- AND ABOVE 
SZz7 tion, you will be advised to come to Strat- ALL ELSE 
ford for a personal interview. Quiet suburban 


ELECTRONIC SPECIALISTS living, close to 
salt and _ fresh 
CUSTOM INSTALLATIONS OF 


water, fishing and 


= 
ARC... BEN - oe swimming, yet only 
RC ENDIX .. COLLINS Lycom s mg eo 


NARCO.. ECLIPSE. . SPERRY - 
LEAR Send complete DIVISION OF STRATFORD, CONN. York City. 


resume to 
READING AVIATION SERVICE, INC. | £. E. BLAKESLEE, Per Supy. .. 
MUNICIPAL AIRPORT READING, PA. 





st Coulis REMMERT-WERNER rovebo 
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CALLING CARD FOR 
A BRILLIANT FUTURE... 


Bendix Missile Section is a major contractor in the U.S. Navy's guided 
missile program --a part of the “new look” in our defense plan. Our 
expanding program has many opportunities for senior engineering 
personnel: Electronics Engineers, Dynamicists, Servo- Analysts, Stress 
Analysts, Project Coordinators, and Designers. Take time now to look 


into the opportunities which Bendix can offer you. Write Employment 
Dept. M, 401 Bendix Drive, South Bend, Indiana. 


ENGINEERS « DEVELOPMENT 


+ DESIGN 





The Automotive Engineering Divi- 

sion of Chrysler Corporation in 

Detroit has attractive openings for 

men with or without experience in 

the following categories: 

¢ Automotive Gas Turbine Research 
and Development 

¢ Advance Chassis Design—Particu- 
larly Suspensions, Accessory Drives 
and Brakes 

® Ordnance Materiel Design, Devel- 
opment and Field Representation 

¢ Automotive Structures — Develop- 
ment of bodies, frames, seats, and 
hardware. 


Address inquiries to: 
L. C. BETTEGA 
Chrysler Engineering 
P. O. Box 1118, Detroit 31, Michigan 














is YOUR FUTURE as promising 
as a HELICOPTER’'S? 


We think the future of the helicopter is virtually un- 
limited. Why not make your future just as promis- 
ing? 

SIKORSKY, pioneer helicopter manufacturer, 
needs... 


TEST ENGINEERS 
DESIGN ENGINEERS 
DEVELOPMENT ENGINEERS 


to do important work in the fascinating and fast- 
growing helicopter field. Expanding military and 
commercial requirements are a challenge to skilled 
men—offer excellent opportunities to further ‘your 
professional stature. 


Engineers whose abilities or experience qualify them 
for these responsible positions will enjoy a well- 
rewarded career with a secure future and many hen- 
efits for themselves and their families. 


Send a complete resume to R. L. Auten, Personnel Department 


SIKORSKY AIRCRAFT 


Bridgeport 1, Connecticut 





FOR SALE OR LEASE 


1—BEECHCRAFT D18S. Zero time engines 
and props, 1000 hour check, auto pilot, 
electric retractable flight step, new 
paint job, new interior and excellent 
radio equipment. Best buy in the 
country. 

1—1954 E BONANZA DEMONSTRATOR 
with 225 engine. Priced for quick sale. 


1—1952 (LATE) C BONANZA, loaded with 
equipment. TT airframe and engine 
775. Zero time SMOH. No reasonable 
offer refused. 


GEORGE H. BAILEY CO. 
FORT WAYNE, IND. 








DEAL DIRECTLY WITH OWNER 
Frederick B. Ayer 
offers 
C-18S BEECHCRAFT 
FOR LEASE 
* Nice airplane * Good interior 
* Well equipped radio * De-iceing equipment 
* Aute pilot * 50 gal. nose tank 
No deposit required—no long-term contract 


Fly as much as you like. $800 per month 
Aircraft hull insurance included 


If desired, aircraft available 
for outright purchase 
Frederick B. Ayer 
TRADE-AYER COMPANY 
Linden Airport, Linden 3-7690 Linden, WN. J. 








FOR SALE 


LUXURIOUS LOCKHEED PV-1 


Beautiful 9-Place Interior 


Typewriter Desk Bed-type Divan 

4 Reel. Chairs Bleached Walnut Woodwork 

| Swivel Chair Cabin Radio 

Equipped Galley Intercom Phone 
Completely Painted Exterior 

Airline radio, heavy PV-2 gear, autopilot, rotating 

beacon, bullet-proof tanks, $30.000 spare parts 

2500 hrs. since new. R. eng. 0 hrs. SO, L. eng. 150 

hrs. SO. Ship has been excellently maintained 


Exclusive Agents 


ATLANTIC AVIATION SERVICE, Inc. 


P. O. Box 1709 Wilmington, Delaware 
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CONTINENTAL AVIATION & FNGINEERING (‘ORPORATION 
POSITIONS 
TURBINE 
ENGINEERING 


For GAS TURBINE RESEARCH Development and Production Program. MUST BE ENGINEERING 
GRADUATES With Experience in Internal Combustion Engine or Gas Turbine Engine Field. 




























PROJECT 
ENGINEERS 


Diesel Development 
and Gas Turbine De- 
velopment and Pro- 
duction Engineering 















Write Personnel Dept. 








Metallurgical 


ENGINEERS 


FOR 
General Laboratory 
and Process Control, 
High Temperature 
Materials Developing 
and testing. 





1470 ALGONQUIN 


The Field of Research offers 


TEST 
ENGINEERS 


FOR 


Gas Turbine Test and 
analysis on long range 
development program. 














Senior 


WITH 


Aircraft Engine design 
experience or back- 
ground in electrical, 
Hydro-Mechanical and 
pneumatic controls. 
















Detroit, Michigan 


Satisfying CAREERS 


We maintain one of the na- 
tion’s most progressive research 
and development laboratories 
and are looking for qualified 
engineers — Senior and Junior 
—who are interested in further- 
ing their careers in the field of 
research. 


If you are interested in becom- 
ing part of A GROWING COM- 
PANY — with OUTSTANDING 
PERSONNEL—at HIGH START- 
ING SALARIES — and EXCEL- 
LENT WORKING CONDI- 
TIONS contact 


Mr. D. M. Halliday 











Immediate Openings in 


AERODYNAMICS 
AERONAUTICAL ENGINEERING 
THERMODYNAMICS 
MECHANICAL ENGINEERING 
AIRCRAFT INSTRUMENTATION 
RADAR 
MICROWAVE TECHNIQUES 
ANTENNA DESIGN 


FIELD THEORY 
(Electro-Magnetic 


SERVOMECHANISMS 


SENIOR ELECTRONICS 
ENGINEER OR PHYSICIST 
With Experience in Communications 
Systems and Information Theory 


SENIOR ELECTRONICS 
NGINEE 
Digital Data Processing Experience 
SENIOR MECHANICAL 
ENGINEER 


Hydraulics, Marine Design Experience 














a _ 
LABORATORIES 
%& 8100 N. Monticello Ave., *% A division of COOK ELECTRIC COMPANY 
Skokie, Iilinois KEystone 9-2060 2700 N. Southport Ave., Chicago, IIlinois 
s Electrical and Mechanical Engineering and Manufacturing Since 1897 J 
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Crcative Ongineets 
Opportunities at Thieblot Aircraft 


» RESEARCH and DEVELOPMENT in Design of Aircraft, 
Systems and equipment including Prototype Produc- 


tion. 


» REAL OPPORTUNITY in a progressive expanding organ- 
ization which has grown in 4 years to number 280 


employees. 


Generous benefits include group hospi- 


talization and insurance plan, sick leave, 2 weeks 


vacation—Christmas bonus, etc. 


> PLEASANT LIVING in the suburban Washington, D. C. 
community of Bethesda, Maryland. Readily available 
housing and a fine school system. Advanced study 


program in 5 leading universities. 


Thieblot Aircraft has career 
opportunities available for 
qualified men in the higher 
levels of engineering. 


project stress engineers 
aerodynamicists 
stress analysts 
layout engineers 


design engineers 
draftsmen 


in addition, we would be interested in hearing from any other engineers who 
feel they would like to participate in our future growth program. 


Reasonable relocation and interview expenses 


to qualified applicants. 


















White i: wee 


MR. R. G. MARTIN 


THIEBLOT AIRCRAFT CO., INC. 


4926 HAMPDEN LANE, WASHINGTON 14, D. C. 


ENGINEERS . . . 














This is your opportunity to work with an internationally renowned organiza- 


tion on a staff comprised of men who command the respect of the scientific 


world. Projects are interesting, diversified & challenging. You'll enjoy a good 


salary & a liberal personnel policy. Positions are permanent. Advancement to 


greater responsibility and recognition for achievement are basic with us. 

































TURBINE DESIGNER 


Experienced thermodynamic  caiculo- 
tions, vibration and stress analysis. 
For development work on small, high 
speed turbines 


* Combustion Engrs. 
* Pump ag Engrs. 
* Electronic Engrs. 





TEST ENGINEER 


Heavy lab development experience, test- 
ing models of turbines, i 
rockets. 
equipping and instrumentation of test 
facilities. 


—ALSO INTERVIEWING— 


* Thermodynamicists 
* Mathematicians 

* Mech’! Engrs. 

* Vibration Testing Engrs. + Detail Draftsmen 


Able direct design, 


* Physicists 
* Electrical Engrs. 


* Administrative Engrs. 


jet engines, 


layout, 

































Please apply or send resume to Personnel Manager 


WALTER KIDDE & CO., INC. 


675 Main Street 


Belleville, New Jersey 























NOTICE 
© FOR SALE ° 


— BEECHCRAFT — 


We have added another Lockheed 
Lodestar to our Fleet and are offering 
for sale the last D-18-S twin Beech of 
our Fleet, S/N A-6, purchased new in 
December of 1945. It has a lot of time. 
but is in top shape, well equipped and 
has been maintained for continuous 
Executive use. We have lots of “spares” 
available from our own stock. 


Make Offer To:— 
Air Transport Department 
CONTINENTAL CAN COMPANY, INC. 


BOX #791, MORRISTOWN AIRPORT 
MORRISTOWN NEW JERSEY 








Deal Directly With Owner 
Frederick B. Ayer 
offers 


1951 EXECUTIVE DeHAVILAND DOVE 


for lease 
No deposit required— 
no long-term contract. 


Fly as much as you like. $1750 per month. 
Aircraft hull insurance included. 


On outright purchase, will not be undersold. 
Frederick B. Ayer 
TRADE AYER COMPANY 


Linden Airport, Linden, N. J. 
Linden 3-7690 








“BY WING PANELS 
SEALED - READY FOR INSTALLATION 


IMMEDIATE DELIVERY 
VERY REASONABLE 


—_—_—_— > 


LOS ANGELES AIR SERVICE, INC. 


Municipal Airport Hawthorne, Calif. 
Osborne 6-0411 











DEAL DIRECTLY WITH OWNER 


Frederick B. Ayer 
offers 
4 NEW P & W 985-14B ENGINES 


Available immediate delivery in their pres- 
ent condition $4500 each. 

Or,—after complete factory overhaul by 
Pratt & Whitney. FOB Hartford $6000 each. 
Dealers protected and discount for 
quantity purchase. 

Since these engines can not be replaced, 
offering must be subject to prior sale. 


Frederick B. Ayer 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J. 
Linden 3-7690 


























Model UH 12A with a ey Spray equip- 
ment, full canopy, dual c 


Bedford Airport 


HILLER HELICOPTER 


ontrols, 2-way radio 
in excellent condition 


East Coast Aviation Corporation 
Lexington, Mass. 








4—CURTISS WRIGHT ENGINES 
9 Cyl.—6% by 6% 


675 HP- 


1960 RPM 


39° H.G. Never Used 
BUCKEYE TRADING CORP. 


1315 Papin St. 
CHestnut 1-3110 


St. Louis, Mo. 


| 








G.E. DYNAMOMETERS 


3—2000 HP, Type TG. Mod. IG-170, Fr. 630, 
1100/3000 RPM, Kron Dial Type Scales, 
Absorption Type, War Surplus. 

Priced approximately 10% of cost. 
SAMUEL M. DAVIS 


510 LaSalle St. St. Louis 4, Mo 
Phone: CHestnut |-4838 
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Executive Lodestar 


New relicense, NTSO R1820-56 

Dual Fuel, Dump Chutes, Tight Tanks, 800 gallons 
Down Latches, Deicers, 24 volt 

Dual Instrumentation, Custom Radio Panel 
Autopilot, Collins 51R VHF & Omni, with ILS 
ARC-1 50 ch. 2 way VHF, & ARC. standby 

Dual ADF, Isolation amplifier and speakers 

Late Manufacture, traded in on Super-92 DC3 


RDR ~~ DC3 





INSTALL 
Bendix Airborne Radar 


for 


® fight safety through storm areas 

® crew and passenger comfort with turbulence-free 
rides. 

® operating economy by closer adherence to flight 
schedules with fewer cancellations, and to flight 
plans with fewer detours 


Write today for an estimate 





CAA APPROVED REPAIR STATION— 
AIRCRAFT, RADIO AND INSTRUMENTS 


Dealers for Lear, Collins & Bendix Radio and 
Eclipse-Pioneer Instruments 


SOUTHERN CALIFORNIA AIRCRAFT 
CORPORATION 


Ontario International Airport 
California 


Ontario 














lnillti.ritllilllillziilliillil, 


SPERRY 


A-12 Autopilot 
C-2, C-4 Gyrosyn Compass 
H-5 Gyro Horizon 


NARCO 


BENDIX DME 


In stock for immediate installation 


Factory distributors 


Ask for a quotation for your plane 


We'll have another 
SUPER-92 DC3 


finished about mid-March. 


It is uncommitted at this writing. 


Another Remmert-Werner CUSTOM DI85S will be ready for demon- 
stration about mid-March, with big picture windows, big cabin, special 
seats, snack bar, autopilot, Bendix radio, complete overhaul, etc 
Write for a description of this small ship version of our famous 


Executive DC3s 


Remmert-Werner, Inc. 
Lambert Field, St. Louis, Mo. 





PBY-5A AND LUXURY TYPE “LANDSEAIRE” 
CESSNA AIRCRAFT DEALER 


@ Specializing in PBY-SA—C-47—DC-3— 
B-25 —-—Lodestar— Beechcraft 


@ Fully equipped to do Maintenance and 
Overhaul on all types of Aircraft 


@ Ultra Modern Interiors and Conversions 


wee 
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‘AIR AGENCY CERTIFICATE NO. 4044 


the name’s Martin... 







the name was 


Mug-ri-ditch-ian... 















I changed Mugriditchian 
to Martin because some 
people said whew ! Some 
thought I was stuttering. 
+ Once I even got a letter 
addressed to 
“Muggyryeditch.” 


But only the name has 
changed. I’m still just 

as near as your telephone 
whenever you need help 
or engines. 

The number’s PL 4-3144 
(LOS ANGELES) 


Paul “Blackie”’ 


Martin 
Sales & Service Mgr. 


Yes ! 7 


the name’s still 
Steward-Davis /nc. 
for Wright and 

Pratt & Whitney 
custom engine overhaul 


Gardena, California 
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months and have given thousands of hours of 
service. Our 





customers report , — 


and more economical cruise we «aa 
available for continuous single 


operation. This is due to advanced en 
which makes for better cooling and ingesved searing 
distribution. 





C.A.A. APPROVED OVERHAULS 
@ R-1830-92 





@ R-985-ANI-3 


ALL WORK AND ENGINE SALES CARRY OUR 100 hr. WARRANTY 


C.A.A. APPROVED REPAIR STATION No. 3604 with the 


Int. Airport Branch 
P.O. Box 236, Miami 48, Florida yy, 
Cable “ACENGSER” 


following ratings: POWER PLANT—Ciass 2 Unlimited and 
ACCESSORY—CLASS 1—CLASS 2 Limited. 
AIR CARRIER ENGINE SERVICE Inc. 

7 


















EXCLUSIVE—CONVAIR CV-340 


We offer, subject to prior sale, the only available 
CONVAIR CV-340 AIRCRAFT. 


Airline Configuration. 


Ideal excutive airplane. 


VERY LOW TIME SINCE NEW. 


immediate Delivery 
WILL DEAL ONLY WITH PRINCIPALS. Offered by 


J. B. CARRILLO COMPANY 


Phone: Diamond 4-6777 
Wire or write: 500 Virginia Ave., San Mateo, Calif. 


















POWERPLANT CLASSES 1 & 2/NO LIMITATIONS 


SPECIALISTS in Custom 


Radio Installations 
DISTRIBUTORS FOR 


SPERRY 


BENDIX - COLLINS 
LEAR - ARC 
FLITE-TRONICS 


* 
@ Airborne Engine Analyzers 

@ Communication Systems 

@ A-12 Autopilots w/auto approach 

® Navigation Systems 

®@ Distance Measuring Equipment 

®@ Integrated Flight Systems 

@ Custom Edge-lighted Control Panels 
@ RDR-1 Airborne Radcr* 

* First Lodestar now in progress at our 
Rochester Shop. 


Your inquiries and inspection are invited 


Complete Systeme in Stock 











Rochester Airport 
Rochester, N. Y. 
Genesee 7301 


on Cty. 

irport 
Pittsburgh, Pa. 

Homestead 1-4044 





DEAL DIRECTLY WITH OWNER 
Frederick B. Ayer 
offers 


LOCKHEED LODESTAR 
FOR SALE 
Serial No. 2177 
« Wright 1820—G202A Engines 
* Complete de-icing and anti-icing equip. installed. 
¢ Flush riveted—tanks resealed and guaranteed 
+ Good radio. 
Excellent value. Price $38,000. 
Please, bonafide inquiries only. 


Frederick B. Ayer 


TRADE-AYER COMPANY 
Linden Airport, Linden 3-7690 Linden, N. J. 














ENGINE WORKS 


Lambert vee, St. Louis, Missouri 





Largest of i for executive 
DCc3. We stock, overhaul, and install— 
—202A 
—56 
—S6WA 
—72 
—72WA 
—Super-92 
—75 
—-92 
94 


R2000-DS5, -13 R1340 R985 
DC-3 Owners—Write for our DC3 engine 
evaluation form, and engine exchange plan 
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@ AIRFRAME COMPLETELY OVERHAULED ZERO TIME 
ENGINES “NEW” WRIGHT 1820-56-1350 H.P. OR P & W 1830-92 
PICTURE WINDOWS, “NEW” BUBBLE TYPE 
COLLINS OMNI. FULL RADIO 
ANTI-ICERS — DEICERS 
JANITROL HEATERS 


AERONAUTICAL 


P.0. BOX 210 FORT WAYNE INDIANA 
P. 0. BOX 233 INTERNATIONAL AIRPORT MIAMI 48, FLORIDA 








’ OM Vfow Could dk Sor 


“i w/e’ Executive Airplane 


... 1S to be found in the famous Douglas 8-26 as Sete 
re-manufactured by On Mark Engineering Company. — 


CONSIDER THESE FEATURES: 
* SPEED: This aircraft has beaten the DC-7 non a 2 Swe § 
stop airliners from Los Angeles to Chicago! It norma! con : 

cruises at 315 to 365 mph true air speed at 


* RANGE: The 1235 gallons of fuel gives the 
of over 2000 miles unde 
te or 


from base airpor 


62% of power, depending on engine speci 
fication. 


* ECONOMY: Operating cost per mile is defi 
nitely below that of the nearest comparable 
executive aircraft. Comparative operational 
records are available for your inspection 


* COMFORT: Your choice of several de luxe 


interior configurations accommodating seven 
passengers in luxurious comfort. Efficient 
sound-proofing afford; an extremely quiet 
cabin, comparable to the DC-6B. 


if desired 


* SAFETY: The airplane has excellent single 
engine performance. The very latest militar 
and commercial modifications as developed in 
the field are built in to improve operation and 


safety 


* DEPENDABILITY: Extreme simplification 
maintenance has been given special consid 
tion in the ON MARK re-manufacturing pr 
gram. With radio, autopilot, etc., dt can be 
flown anywhere in any weather at any time 
Spare parts are readily available 


Price of the re-manufactured ON MARK Douglas 8-26 varies, depending on the engines 
selected and other individual specifications. A guaranteed cost figure will be quoted 


ATTENTION 


AIRLINE 
PURCHASING 
AGENTS 


RADIO EQUIPMENT 
& 
COMPONENT PARTS 


» 
PARTIAL LISTING 


ARC-1, MN62A, RS/ 
ARN 7, ART-13, APN-9, 
BC433G,MN26C,RTA1B, 
ETC.—CONTROL BOXES, 
SHOCK MOUNTS, LOOPS 
LP21LM, LP21A 





AMPHENOL AN & UG 
CONNECTORS 


NEW, CURRENT GE & 
SYLVANIA RECEIVING 
& TRANSMITTING 
TUBES 

OHMITE, IRC AND 
WARD LEONARD RE- 
SISTORS 

SPRAGUE, AEROVOX, 
ERIE, ASTRON AND 
SANGAMO CAPACI- 
TORS 

HICKOK, PRECISION 
APPARATUS, SIMPSON, 
WESTON AND TRiP- 
LETT TEST SETS AND 
METERS 

A letter on your station- 
ery will place your com- 
pany on our mailing list. 


MERRICK 
AVIATION 
ELECTRONICS 


166-08 DOUGLAS AVE. 


Attractive lease arrangements are available to properly qualified firms or individuals 
Your inquiry is invited 


ON MARK engineering company 


3210 Winona Street, Burbank, California 


JAMAICA 33, N. Y. 
REPUBLIC 9-4632 





“Servicing the Airlines” 











%& 4-100 
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boosts spark plug performance 


To cuarp against serious loss of en- 
gine power caused by spark plug misfir- 
ing ... particularly in the heavy-duty 
operation of normal short hops... 
leading helicopter operators are using 
Shell’s TCP* additive. 

TCP additive controls spark plug 
fouling caused by lead and carbon de- 


posits. By using TCP, operators get 
longer spark plug life, more power... 
greater dependability. 

It could pay you to look into the 
advantages of Shell’s TCP . . . see how 
this additive saves costly maintenance 
and insures greater overall 
engine reliability. 


*Trademark owned and patent applied for by Shell Oil Company, 


SHELL OIL COMPANY 


50 WEST S5OTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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Over 150,000 


Radioplane 


RECOVERIES 
by 

PIONEER 
PARACHUTES 


Radioplane Company of Van Nuys, California, a subsidiary of 
Northrop Aircraft, Inc., manufactures most of the pilotless target 
airplanes used by the United States Armed Forces. Pioneer 


a 2 : ais ; s 
Parachute Company is privileged to be a major supplier of par- 
achutes for Radioplane targets. 

‘ The Pioneer Parachute Company, through its engineering 


staff and departments for the manufacture of special purpose 
parachutes, works closely with Radioplane Company, as well as 
other leading aviation companies, in the development and manu- 
facture of parachutes of all types for all purposes. 


PARACHUTES MAKE THE OLFFEREACE/ 


(hyd. PIONEER PARACHUTE COMPANY, INC. 


MANCHESTER, CONN, U.S able Address PIPAR 






In Canada: PIONEER PARACHUTE COMPANY OF CANADA, LTD., Smiths Falls, Ontario 
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NEWS DIGEST 








Domestic 


Corporal Mk. 2 guided missile for 
surface-to-surface use is being adopted 
by the British Army, which will organ- 
ize units next year to use the weapons, 
Antony H. Head, Britain’s war secre- 
tary, has disclosed. He also said a 
mission will come to U.S. in a few 
months to become acquainted with the 
Corporal, which he said is “ahead of 
any other ground-to-ground guided mis- 
sile in the world.” 


Sigmund Janas, Sr., former president 
of Colonial Airlines, has pleaded guilty 
of 20 of the 40 charges lodged against 
him alleging falsification of the airline’s 
records. Janas faces a maximum fine of 
$200,000. Colonial pleaded guilty to 
flying passengers at illegally low rates in 
three instances and is subject to a maxi- 
mum fine of $15,000. Janas revérsed 
his former plea of not guilty. The case 
is the first criminal prosecution to come 
up under the Civil Aeronautics Act of 
1938. 


North American Airlines has ordered 
three more 102-seat DC-6Bs from Doug- 
las Aircraft Co. Order brings the non- 
sked’s total investment in DC-6B equip- 
ment to $6.5 million. The airline took 
delivery on its first in December, second 
last month. North American plans 
eventually to convert its entire fleet to 


DC-6Bs. 


U. S. Navy has ordered four de Havil- 
land Otters from Canadian Commercial 
Corp. under a $564,800 contract. Navy 
designation of Otter is UC-l. Single 
engine transport will be used to support 
the U. S. expedition to the Antarctic 
next fall. 


Martin B-57 light jet bombers will 
be ungrounded by USAF following in- 
spection and cleaning of certain elec- 
trical components. B-57 was grounded 
last month following two crashes (Avia- 
TION Week Feb. 21, p. 7). 


United Air Lines has been studying 
the Vickers Viscount with possibility of 
purchasing the turboprop transport, 
Walter H. Neff, special assistant to the 
UAL president, said at Toronto after a 
flight in a Trans-Canada Air Lines 
Viscount. 


North American Aviation Inc. has 
been awarded a half-million-dollar con- 
tract to build the first nuclear reactor 
designed specifically for industrial re- 
search. Contract was awarded by Armour 
Research Foundation of Illinois Insti- 
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Convair “Pogo” 


Enters Tepee Hangar 






Pe ong Toe 


Tractor maneuvers the Convair XFY-1 “Pogo” vertical takeoff fighter into its novel, 
tepee-shaped hangar at Brown Field Naval Auxiliary Air Station near San Diego, 
Calif. After the fighter is positioned, the section at right will be wheeled into place, 
providing full enclosure. Note hangar’s triple-deck work platforms which allow 
access to all parts of the XFY-1. The unusual snug-fitting shelter was built by 
Convair personnel in only three weeks. Easily dismantled, it is 36-ft. high and is 
a wood and steel framework covered with yellow fire-resistant fibrous glass plastic. 


tute of Technology, Chicago. Reactor 
will be located in a new research build- 
ing to be constructed on Chicago’s 
south side. Reactor is designed as a 
source of neutrons and gamma radiation 
rather than for production of power. 
It is of the “water boiler” type; fuel is 
a water solution of uranyl sulphate to 
be obtained from Atomic Energy Com- 
mission on extended loan. 


United Air Lines has voted for elimi- 
nation of the reconfirmation rule for 
airline passengers as quickly as possible 
in ballot being taken by Air Transport 
Assn. Purpose of the rule was to help 
reduce no-shows. 


North American Aviation, Inc. has 
awarded a _ $3-million contract to 
George A. Fuller Co. for construction 
of a propulsion development center at 
Canoga Park, Calif. Building will be 
used for research, engineering, evelop- 
ment and manufacture of rocket engines 
for USAF. Completion is scheduled for 
October. 


Ryan Aeronautical Co. received $4 
million in new business this imonth: 
$2.5 million from General Electric for 
jet engine components and afterburners; 











remainder from Jet Engine Division of 
Ford Motor Co., Pratt & Whitney Air- 
craft, and Wright Aeronautical Division. 
New orders project deliveries into 1956. 


President Eisenhower's recommenda- 
tion of a two-year extension of the Re- 
negotiation Act, expired Dec. 31, seems 
to assure its continuation (AVIATION 


Week Mar. 7, p. 12). 


Senate Small Business Subcommittee 
on Relations of Business with Govern- 
ment has selected civil aviation as an 
area on which it plans to concentrate in 
this ‘session. The subcommittee has 
been consistently critical of Civil Aero- 
nautics Board and has urged a more 
lenient attitude toward nonskeds. Sub- 
committee on Military Procurement 
plane will study; share of contracts going 
to small businesses, Defense Depart- 
ment’s directive on maintenance of the 
mobilization base (AvIATION WEEK 
Dec. 20, 1954, p. 12), programs for in- 
creasing subcontracting for smaller firms 
and expansion of primes into fields han- 
dled by small! business. 


National Airlines is continuing its 
fight to block a merger of Eastern Air 


Lines and Colonial Airlines by object- 
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ing the findings of a Civil Aeronautics 
Board examiner in the EAL-Colonial 
case (Aviation Week Mar. 7, p. 70 
In a document filed with the CAB, 
National takes exception to a long list of 
conclusions in the initial report. A 
major contention of NAL: basic issue 
in determining whether Eastern con 
trols Colonial is the question of whether 
Eastern has the power to control 
dividuals whose potential influence is 
at issue 


Congressional reviews of Air Naviga 
tion Development Board’s decision to 
proceed with the development of ‘Tacan 
is a COMMON alr navigation system were 
launched with testimony by Trevor 
Gardner, Assistant Secretary of the Air 
Force for Research and Development 
and a member of ANDB, supporting 
the action before a subcommittee of 
House Government Operations Com 
mittee. House Interstate and Foreign 
Commerce Committee also has pro 
grammed “a complete investigation 
as a result of protests over the plan to 
supplant the DME/VOR with Tacan 
Senate Interstate and Foreign Com 
merce Committee also has announced 
plans to conduct hearings on the con 
troversy. 


Albert W. Bentz has left AviaTion 
Week. An announcement of his new 
position is expected shortly 


Navy’s Fiscal 1956 shipbuilding and 
conversion program, designed around 
longrange needs, includes six frigates 
designed for antisubmarine and anti- 
uircraft warfare in addition to a fifth 
carrier of the Forrestal class. Three of 
the frigates would be armed with 
guided missiles for defense against ait 
attack. Details of the program wer 
disclosed to the House Armed Services 
Committee by Adm. Donald B. Dun 
can, Acting Chief of Naval Operations 
In addition to new ships, the Nav 


——— 
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Navy Shows How it 
4 Martin P5M-1 Marlin flying boat is refueled in the open sea 
from a moving submarine tanker during recent exercises in the 
Caribbean. Submarine-seaplane refueling is an important new 


plans conversion of others to provide 
ingled decks on six carriers. One light 
cruiser will be converted to carry the 


[alos missile and a destroyer will be 
fitted to carry the ‘Terrier missile. Both 
ire surface-to-air weapong Adm. Rob 
ert Carney’s message to the commit 
tee stated the program 1S designed t 
“project air power where it will be 
most ettective ) ovidin idequat 
rast ¢ ¢ ror 

Nonskeds role y e thorough] 
viewed b House Interstate ind | 
eign Commerce Committee this session 
Chairman Percy Priest says. Introducing 
m omnibus aviation bill providing for 
regulation of contract carriers as well 
s nonskeds, he expressed concern at 
charges “by some of the nonschedule 


lines that a monopoly exists in air trans 
countercharges that 
the 1938 CAA Act is being subjected to 
wholesale violations.” 


portation” and at 


New orders totaling $26.8 million 
have been received by Rohr Aircraft 
Corp., Chula Vista, Calif., for power 
packages for the Douglas DC-7C, Lock 


heed C-130 and Boeing B-52. Aft fuse 
lage sections for the B-52 are also in 
cluded. Rohr backlog now: $145 
lion 


Civil Aeronautics Board has held up 
approval of acquisition of California 
Central Airlines by Allegheny Airlines 
and Southwest Airways pending argu 
ments on legal points of contro] in 
volved. SWA and Allegheny made a 
deal for defunct Cal-Central’s Martin 
2-0-2s and DC-3 equipment and entered 
a bid for quick CAB approval. A group 
of Cal-Central employes objected, how 
ever, and the Board decided to hea 
arguments 


Domestic and international scheduled 


uirlines flew 21,277,438,000 passenger 
} 


miles during the past 12 months with a 





Can Fuel Seaplanes at Sea From Sub-Tankers 


fatality rate of 0.16 per 100 million pas- 
senger-miles. International, local serv- 
ice and territorial carriers completed the 
period without a fatal accident. Do- 
mestic trunklines had four fatal acci- 
dents during the year 


Aviation Crash Injury Research Proj- 
ect of Cornell University will move 
from its present quarters in downtown 
New York City to more spacious offices 
n the Marine Terminal, LaGuardia 
Airport, L. I., N. Y., on Mar. 15. In 
ne with Av-CIR’s increased activity, 
\. Howard Hasbrook has been moved 
up to director and Jerome Lederer is 
now coordinator of all Cornell aviation 
fetv activities in the New York area. 


Financial 


Boeing Airplane Co., Seattle, Wash., 
reports total sales of $1,033,176.265 
for the period ended Dec 31, 1954, 
the first time in the firm’s history in 
which sales topped one billion dollars. 
Figure exceeds preceding year by $114, 
930,319. Net earnings after taxes last 
year were $36,976,023 compared with 
$20,318,178 for 195 Boeing's net 
worth now totals $109,441,257, an in 
rease of $27,246,901 over 1953. Back 
log of unfilled orders as of Dec. 31: 
$2,131 million 


5 
5 


United Air Lines operating revenues 
totaled $200,719,242 in 1954, a 16% 
increase over last year. Net earnings 
were $9,617,694, an increase of 6%. 
l otal expenses rose 16% to $178,832, 
489. Earnings per common share were 
$3.52, compared with $3.29 in 1953. 
Passenger trafic increased 22%. to 
3,326,736,000 revenue passenger-miles. 
lotal ton-miles: 388,173,000, a 21% 


increase 


Northrop Aircraft, Inc., reports net 
income of $6.6 million for the six 
months ended Jan. 31, compared with 


t 


~ = 





element of the Navy’s concept of mobile striking power. In event 
of hostilities, sub-supported seaplanes would provide an elusive 
force capable of striking at an enemy from many directions. 
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NEWS DIGEST 


British Intensify Olympus Jet Flight Tests 


An Avro Ashton takes off on a flight test carrying two Bristol Olympus turbojets in 
pods, one under each wing outboard of the plane’s normal complement of four 
Rolls-Royce Nene jets in twin nacelles. The Ashton’s extensive instrumentation will 
record the performance of the pod-mounted Olympus jets at high altitudes. 




















KEEPING PACE 
WITH AVIATION’S 
GIANT STRIDES 


Boots is the foremost manufacturer 
of self-locking nuts for air- 
craft...leading the field since 1939 
in development and introduction 
of such products as the floating 
nut asembly and the miniature 
anchor nut...each proven 
strongest yet lightest in 
the entire industry. 


ot 


BOOTS 

through extensive research, 
has developed more patented 
designs of all-metal, 
one-piece, self-locking nuts 
than any other manufacturer... 
each product approved for avia- 
tion use by the U. S. Army, Navy. 
and Air Force. Universally accepted, 
Boots products have shown unequaled re- 
‘cords of flawless performance with aircraft 
and component manufacturers. Boots engineering 
department is constantly keyed toward improvement. 
Boots welcomes requests for assistance 

in the solution of any fastening problems.+Write for 
Boots catalogs and test nut samples. 


BOOTS 


= 


DOTS: WY], BANC-LOC DIVISION 
Thrcraft, LOMPORATION §=529 NEWTON TURNPIKE NORWALK, CONN, 


374 











$1.12 million for the same period a 
year ago. This amounted to $4.44 a 
share after a two-for-one stock split, 
compared with 87 cents, adjusting for 
the stock split, for the period last 
year. Consolidated sales for the period: 
$145.5 million, compared with $77.95 
million a year ago. 


International 


Great Britain has announced through 
its Atomic Energy Authority and Min 
istry of Supply that it is working on 
development of a nuclear aircraft en 
gine. One of the companies in the 
program is Rolls-Royce, which is study 
ing reactor technology at Harwell. 


British Overseas. Airways Corp. will 
show a profit for the fiscal year ending 
Mar. 31, despite grounding of | its 
Comets last April, Chairman Sir Miles 
Thomas says. Profit will not be as 
much as last year’s $2,983,111. Skep- 
tical of early delivery of turboprop 
powered Britannias, Sir Miles said two 
major decisions have given his company 
a firmer basis for planning: for return 
of Comets, and permission to buy 10 


Douglas DC-7Cs. 


Trans-Canada Air Lines pilot has 
been blamed by a Canadian board of 
inquiry in the crash of a Super Constel- 
lation last Dec. 17 while making a 
landing at Toronto. Pilot was accused 
of poor airmanship, lack of §alert- 
ness and breaking altitude regulations. 
Plane crashed 11 miles west of Toronto 
on a flight from Tampa, Fla., but no 
one was killed. Canadian Airline 
Pilots Assn., countered board finding 
by saying fatigue from overwork, not 
negligence and poor airmanship, caused 
crash. 


DC-3 gross weight cut to 25,000 Ib. 
has been ordered by Australian Dept. 
of Civil Aviation following refusal by 
pilots of Australian National Airways 
and Guinea Airways to fly the planes 
at 26,200 Ib. carrying passengers and 
26,900 Ib. as freighters. Decision cov- 
ers only Wright Cyclone-powered ver- 
sions; reportedly will be rescinded when 
modifications are made. 


Canadian Marconi Co., Montreal, 
has been awarded a contract to set up 
a chain of radio stations to handle 
communications during construction of 
DEW (distant early warning) radar net- 
work in Northern Canada by the U. S. 
government, 


Compania Mexicana de Aviacion 
DC-3 crashed into a mountain near 
Mascota, Mexico, Mar. 8. All of the 25 
persons were believed killed. 
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TWA's new surPeR-C> CONNIES 
HAVE SPERRY ENGINE ANALYZERS 


Complete New Fleet Equipped “To improve dependability and schedule reliability” 


TWA Flight 


picture of engine condit Ss, through Enaine Analyzers, TWA gains these t tant advantages 









nterpret patterns 






easy -tc 


Sperry Engine Analyzer.” 


A's Chief Enaineer. wel < Y s Sperry f ne Analyze at ard tt 
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Birth of a new challenge... 


Highest, fastest, fastener field test 


When Bell Aircraft’s X-1A dropped from the mother B-29 frame and engine development for more tha 
and raced to 1650 mph and. in another flight. rocketed to No test has ever been too severe. even whi 

an altitude of 90.000 feet. it flashed past a whole line of tions have been as unpredictable as the 
aviation milestones. The X-1A met the challenge ... and so epoch-making flights of the \-LA 

did the Elastic Stop nuts applied to critical airframe and If you accept the practical value of more tl 
engine fastenings. ESNA fasteners. with their familar red of satisfactory military and commercial field ex 


locking collars, have participated in every important air- youll rely on Elastic Stop nuts 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Department N73-325 * 2330 Vauxhall Road * Union, N. J 


Lif INSERTS are standard on all ESNA fixed fasteners guaranteeing: 
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extended reusability 
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vibration-proof locking < e) o) agen 


thread sealing no galling 


immediate identification - 
adaptability to all shapes and sizes of aircraft fittings e)) A "rz 
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suitability to production line assembly methods Se 





